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Operating Under the Automobile Code 


For two months automobile, body and parts plant managers 
have been adjusting their operations to the NRA code of the 


automobile industry. 


How they have done it, and what they 


see ahead, will be enlightening to managers of other plants 


who have the code problem still to wrestle with 


effect the code, signed the latter 

part of August, has had on the 
automotive industry, it becomes at once 
apparent that conclusions can be only 
tentative and in the nature of a prog- 
ress report. What the effect has been 
to date may be entirely changed in the 
months to come, but, if a summary 
should be given of the present effect, the 
conclusion would have to be that the re- 
sults are either of small moment to the 
recovery of the industry or unfavorable 
to it. However, it is necessary to evalu- 
ate this latter statement in terms of 
whether the code and its effect are be- 
ing viewed as contributing to the imme- 
diate recovery of prosperity or to the 
furtherance of the “new deal” in its 
various social ramifications, whatever 
these may be. These purposes may be 
quite antagonistic when considered from 
a short range point of view. For the 
present, the prosperity recovery angle 
will be considered. 

The purpose of the act in part was 
to establish foundations for mutually 
satisfactory relations between the em- 
ployers and employees, that both might 
prosper and that society might be rid of 
the depression. With tool- and diemak- 
ers, in numbers estimated to be from 
six to ten thousand men refusing to 
work, thus forcing independent tool 
shops to close, causing a considerable 
quantity of tool and die work to be sent 
to other cities, and delaying tooling pro- 
grams for new models in some cases 
from fifteen days to a month or more, 


I: ATTEMPTING to evaluate the 


it can hardly be considered that the 
industry is benefiting greatly. Outside 
of a localized disturbance of compara- 
tively short duration last year, this is 
the first labor disturbance of any great 
moment in this industry in recent years. 
Whether this is temporary and the result 
of misunderstood purposes or the har- 
vest from a planting of dragon’s teeth 
remains to be seen. 


Additions to the Payroll 


One of the cardinal purposes of the 
recovery act aimed to be consummated 
by the code was to increase the number 
of workers on the industrial payroll. 

In 1929 the census department states 
that 447,448 workers were employed in 
automobile and body and parts plants. 
The “Facts and Figures of the Automo- 
bile Industry” gives the total employed 
as “motor vehicle factory workers” in 
1930 as $25,124. Figures given before 
the National Automobile Chamber of 
Commerce, as reported in the September 
5 issue of the “Free Press,” reveal that 
37,000 men have been added to the pay 
roll since April 1, and it was estimated 
that a program of 2,500,000 cars would 
mean an addition of 81,000 employees 
A few days before this estimate was 
made and for some time afterward the 
number of productive workers were con 
siderably reduced due to a slackening 
in demand for the present models. While 
in isolated instances the demand for the 
present model held up well into Septem 
ber, the reverse is true elsewhere 


It must be considered, in attempting 
to estimate the number of workers added 
as a result of NRA, that the industry 
enjoyed a tremendous spurt in business 
during and before the effective date of 
the code. In July, as an example, the 
units sold were 78.2 per cent greater 
than sales in the same month a year 
ago and these July sales were 6.67 per 
cent greater than the previous month. 
This same situation continued in August. 
As a result, companies find it difficult to 
separate the additions due to NRA from 
those due to increased business. A com 
mon statement is, “we added 10 per cent 
to our payroll, but our business in 
creased during that time.” In 
cases the percentage added was stated as 
high as 30 per cent. 

The experience of one large company 
is, I believe, typical. In the period from 
July 31 to September 29, which includes 
some time before the code was in opera 
tion, 750 employees were added and 
1,100 released. The change from addi- 
tions to releases came about the middle 
of September. It must be obvious that 
companies cannot keep men on the pay- 
roll if there is nothing to do. 

Some plants, even with the spurt in 
business, are so far below capacity that 
their absorption powers are decidedly 
limited. In one medium-sized company 
making an essential part 600 men were 
employed in 1929; during July and 
August of this year there were 130 men 
on the payroll, and this 130 included a 
10 per cent increase in the payroll. 


some 


Hours 


It would be necessary for business to 
increase considerably over its low posi- 
tion last spring before any considerable 
increase in payrolls resulted, for at that 
time few companies were exceeding the 
average hours specified in the code. As 
a matter of fact, the average hours for 
the past four years have not exceeded 40 
hours per week. The real difficulty is 





the spasmodic character of the working 
day. A plant, before the code, might 
work eight hours two or three days per 
week, and then jump to nine with over- 
time and night shifts. 

The code now regulates the hours to 
an average of 35 with a maximum of 48. 
This will force the chronic overtime shop 
to schedule its work more effectively. 
Before the code some plants operated 
nine hours per day, as many days per 
week as the production required, and 
with frequent overtime. The change 
made was in some plants to eight hours, 
and in others to seven hours where more 
than one shift is used, and with no over- 
time for production workers. In some 
cases the hours specified by the code 
were in use, and the only influence ex- 
erted was to insure that no individual 
by oversight exceeded them. 

The saving or reduction in regular 
hours amounted to about one hour per 
day and the elimination of overtime. 
The elimination of overtime has worked 
a hardship on many workers since the 
increase granted in wages does not in 
many cases, overtime eliminated, permit 
the worker to earn quite as much as 
before the code went into effect, much 
to his disgust. 


Wages 


As just mentioned, reduction in over- 
time reduced the total weekly earnings, 
but increases in hourly rates were made, 
many or most before the code went into 
effect. In one company the increase was 
from ten to sixteen per cent, the com- 
pany using the group bonus method of 
wage payment. Those getting a ten 
per cent increase suffered a slight re- 
duction in daily earnings, for the loss 
on one hour’s time more than compen- 
sated for the increase in wages. In other 
plants an increase of ten per cent in 
wages is claimed to give the man a daily 
earning equal to his pre-code income. 

The usual percentage increase in earn- 
ings was ten to fifteen, in some cases 
ten to twenty-five. If these percentages 
applied to the hourly rates in a group 
piece rate plan of wage payment, there 
would be no increase in wages, unless 
the piece rate is increased; since the men 
get what the piece rate allows; this is 
not true of the group bonus plan, for 
in that the bonus percentage is based on 
the daily rate. 

Generally it is true that the percent- 
age increase in the wage rate was not as 
great as the sudden increase in sales 
from June to September, but this is true 
of all depressions at the beginning of the 
recovery stage. This of course is not a 
justification, but it is to be remembered 
that profits have vanished and cash re- 
serves have been sorely pressed during 
four years of depression. 
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Wages in one company are stated to 
be 90 to 95 per cent of the 1929 level, 
while salaries are only 50 per cent as 
great. In November 1930, this com- 
pany paid diemakers only a little above 
the rate today; the same is true of ma- 
chine repair men and tool hardeners. 
Another company gave the minimum 
hourly earnings of production workers 
as 58 cents per hour. 

To summarize: rates per hour have in- 
creased, and in some cases are approxi- 
mately equal to or within fighting dis- 
tance of rates in 1930; in other cases 
of course they are lower. There seems 
to be no objection to the rate per hour 
stated in the code, for the industry is 
above it. While not as important to 
assembly plants, informed opinion in 
sections of the parts industry is favor- 
able to a minimum rate as a means of 
regulating competition. In some sec- 
tions of industry generally, leaving the 
automobile assembly industry for a mo- 
ment, the practice was all too common 
of forcing labor to absorb the first shock 
of falling prices; and in a highly com- 
petitive industry the concerns which 
abhor the practice must needs follow it 
to exist. A minimum wage and maxi- 
mum hours would considerably hamper 
this policy. 


Labor Conditions 


Section 7 (a) in NIRA will take a 
prominent part in the industrial and 
social history of this era, for it repre- 
sents an entirely new policy in govern- 
mental interference in industry. The be- 
lief is that it is and will be a disturbing 
factor, and will be detrimental to the 
generally peaceful labor relations in the 
industry. The strike of the tool- and 
diemakers proved the soundness of this 
belief. The platers and polishers are 
making a determined drive for member- 
ship in their union. The metal polish- 
ers are reported to be threatening a 
strike, and a metal workers’ union began 
a strike a few weeks ago. 

This unsettled condition is considered 
to be due, first, to a misunderstanding 
on the part of the workers in believing 
that they had to belong to a union to 
get the benefits of NRA; second, to in- 
timidation of those desiring to work; 
and third, to extravagant claims and 
threats of duress and boycott used by 
the recovery administration. The idea 
that group organized power may be 
used to enforce one’s demands is easily 
transferred. It is to be remembered 
that living costs have increased and that 
the reduction in hours has not tended to 
increase the weekly pay envelope, which 
fact affords ample reason for disappoint- 
ment that the present benefits of NRA 
are not so great as they were expected 
to be. 


The strike of the tool- and diemakers 
is responsible for a considerable loss of 
tool and die work in the Detroit area 
to cities in Ohio, Pennsylvania, New 
York and parts of New England; loss 
placed by some estimates at ten or fif- 
teen million dollars. The partially com- 
pleted die work of one company was 
removed and sent elsewhere by its cus- 
tomers as a result of the strike of its 
employees, totaling 700 men. A smaller 
die shop employing 118 men on Sep- 
tember 27, now has eight men on the 
payroll; and in the belief of the manager, 
if all should wish to return at present 
he could employ only 30 of them for 
about 60 days, so far are automotive tool 
programs advanced. Sixty thousand 
dollars of die work was removed from 
this company and sent elsewhere. 

The policy of the industry during the 
depression in bringing out new models 
at one time makes it necessary for the 
toolmaker to get his yearly income in 
a few months, and the reduction in 
hours has aggravated the situation; for 
unless the toolmaker is exempt from the 
48-hour maximum, he faces a marked 
reduction in wage. However, the indus- 
try is faced with a definite seasonal 
trend in consumer buying and it would 
be difficult for a company to bring out a 
new model in the middle of the selling 
season. Despite this difficulty, there is 
a strong likelihood that the industry 
will return to somewhat of a staggered 
introduction of new models; in fact three 
companies have already introduced new 
models so far this year. 


Company Unions 


The setting up of plans for an em- 
ployees’ association, works conference, or 
works council, as they are called was ac- 
complished in and around July of this 
year. They are a new departure, and 
probably represent the greatest change 
in labor relations ever made in the in- 
dustry. 

The purposes of these plans are va- 
riously stated. The following are typi- 
cal: —“. . to promote cooperation be- 
tween employees and the company;” 
“.... to provide prompt contact with 
management, and to provide effective 
means for consultation and cooperation.” 
The specific topics stated for joint con- 
sideration are usually— 


Hours 

Wage rates 
Working conditions 
Safety 

Welfare 


There is often a topic general in na- 
ture and “covering all other matters af- 
fecting employees” and in some cases a 
mention of efficiency, in addition to 
working conditions. Provision is made 
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for electing representatives and the set- 
ting up of a committee, or council. 

The movement is too young to evalu- 
ate as yet; but it is not without enthu- 
siastic adherents among the manage- 
ments. In one company a wage demand 
was compromised by the employees’ 
council to the complete satisfaction of 
the management. The Chrysler plan 
has received more publicity than some 
others but they also show promise. 


Equipment Purchases 


The prospect of extensive or appreci- 
able purchases of equipment during the 
next five years is not favorable. The fu- 
ture is uncertain both as to labor diffi- 
culties and consumer buying. In many 
cases quantities of excess machinery are 
available in machinery storerooms and 
in other cases plants are idle; both these 
conditions must cease to exist before 
new purchases are made in quantity. 
Extra shifts will be used to make up for 
a shortage of equipment and _ tools, 
where sudden spurts in output occur, 
rendering available tools inadequate for 
the amount. This is not true of dies 
particularly, but these are not machinery 
equipment, and they expire in the main 
with each model. 

Engineering changes come frequently 
and it is traditional with the industry to 
replace old with better machines. Should 
a demand develop which could be con- 
sidered reasonably permanent the policy 
of no machinery buying would be 
quickly changed. 


Supervision 


Very little thought is being given to 
the necessity of training new recruits for 
the supervisory staff, foreman especially, 
but with reduced hours, a relatively 
fixed equipment, and a spurt in output, 
extra shifts would call for more super- 
visors. 

Of course it is difficult to speak in 
generalities about the whole assembly 
industry, composed of large, medium 
and small plants. The problem would 
vary in each group and among individ- 
ual plants in each group. At present 
some of the latter could increase the out- 
put four times and still use the present 
number of supervisors. Some of the 
larger plants operated three shifts dur- 
ing the summer spurt in business, so 
supervision is available for the capacity 
of the plant. 

The problem of supervisory training 
and worker training is largely a matter 
of the uncertain future, since the em- 
ployees added as a result of NIRA and 
the recent increase in business were the 
experienced workers previously laid off. 
At present the industry is concerned 
with more immediate problems. 


NOVEMBER 22, 1933 


Philosophy Back of NRA 


The belief is prevalent in the industry 
that the Recovery Act was properly mo- 
tivated, there is real objection only to 
Section 7 (a), and it is thought that the 
automobile industry is penalized for the 
sins of others. The child labor clause 
and the regulation of hours and wages 
meet general approbation. The code it- 
self is simple, contains no price fixing ar- 
rangement, does not separate the big 
from the less big, nor deal with the 
troublesome question of costs. 

The belief is general that the forces 
unleashed by Section 7 (a) will be so 
destructive that a retreat will have to 
be sounded, but even if this were done 
it is not evident that labor troubles 
would cease to exist. While this act has 
not at present measurably accomplished 
its purpose in the automotive industry, 
there seems little ground to believe that 
the basic idea will be abandoned, for it 
is a part of the new deal for a new 
social order. If one were rash enough 
to predict the future one might envision 
a simplified code for the whole country 
specifying minimum wages and maxi- 


mum hours, modified to fit the peculiar 
needs of each section. Certainly the 
plan to develop a great number of sub 
codes to the parent code in the parts 
industry is extremely difficult to estab- 
lish and administer, its very cumber- 
someness being ample guarantee that it 
cannot represent a permanent develop 
ment. 

The automobile assembly industry gen- 
erally is above the minimum hourly rate 
stated in the code, and hours have been 
adjusted. It is to be remembered that 
the effective date of the code coincided 
with a tapering off of production. This 
date, however, was anticipated by ad- 
justments in hours which did result in 
an increase in employees of from ten 
per cent to, in some cases, thirty per 
cent. This gain was but temporary and 
the buying public will determine future 
production and employment by wide 
buying of the new models or the lack of 
it. 

If misunderstandings do not lead to 
serous labor troubles, a rapid increase 
in sales, if sustained, will completely 
change the picture to the everlasting 


glory of NRA. 


Can the Small Shop Specialize? 


Discussion 


c. G. WILLIAMS 
Consulting Engineer 


While Fred H. Colvin (AM—Vol. 77, 
page 503) is probably the best author- 
ity on this subject to be found in the 
country and is to be especially thanked 
for bringing this subject forward, still 
his statement in the last three sentences 
of the final paragraph shows that even 
he is not so sure of his subject. Nor 
am I either, for in the last analysis, it 
is always the man at the head of the 
shop, large or small, who determines 
whether or not it can specialize and suc- 
ceed. The highways and byways of the 
mechanical world are full of the wrecks 
of shops both large and small that have 
tried to specialize either on the manu- 
facture of one special item, upon repair 
work alone or on tool work alone. 

It would seem that by watching the 
work closely for opportunities, by using 
a specialized tool wherever possible, one 
could save its costs in any shop, with the 
possible exception of the shop where 
only the boss and his son or one worker 
constitute the entire force. And even 
then there will be exceptions, for in at 
least one such case a jig borer paid for 
itself in four years. 

In another shop where the work was 
mostly oil well drilling rigs, a second 


hand jig borer and a gear cutter paid 
for themselves, in time saved setting up 
work over the milling machine, and in 
accuracy of work over the drill press. In 
this shop many uses were found for 
these machines where formerly it was 
thought there were none, and that speed 
and accuracy in most of these cases were 
what made them a The fact 
that the shop could take in special jobs 
also counted when bidding for work. 

A general manager said, “We can’t 
find enough work for an oxy-acetylene 
welding outfit,” but when he could get 
the use of one for 90 days without cost, 
he jumped at the chance, and at the end 
of the period paid for the outfit rather 
than lose it. Another manager said the 
same of an electric welding outfit, but 
60 days proved his words so far from 
right that he gladly paid for the welder. 

In a shop catering to logging outfit 
and logging railroad work by contract, 
certain managers of other shops ridi- 
culed the purchase of a jig borer and a 
highly developed gear cutter and 
grinder. But their jeers turned to tears 
when they found that some of their best 
paying jobs were going to the much 
ridiculed shop, in one case from 60 miles 
away, simply because work was done ac- 
curately and quickly instead of by-guess- 
and-by-God-at-any-old-time. 


success. 
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Precision Work on 


Refrigerator Parts—III 


HOWARD L. MERRILL 


Brown & Sharpe Manufacturing Company 


As often happens the small parts of any mechanism 
This article tells how valve 
and shafts are made 


are very important. 


needles, seats, pump vanes 


\4-in. square stainless steel. A double- 
ended blank suitable for making two 
valve needles is produced upon a No. 
2G B.&S. automatic. Tooling for this 
operation is shown in Fig. 31. It in- 
accurately ground, both for angle and cludes an angular cutting-off tool held in 
surface, in order to provide a perfect a turret position and operated by a 
seal when in contact with the valve seat. fixed guide on the front cross-slide, in 

Fig. 30 shows a representative valve order to produce a clean-cut, sharp point 
needle requiring an interesting sequence on the cut-off end of the blank. The 
This part is made from blanks per hr., 


NE OF THE small but impor 
tant parts common to mechanical 
refrigerators is the valve needle. 
While varying in individual design, all 
makes require that the conical point be 


of operations production rate is 36 














Fig. 30—The needle valve, a small but very 
important part of refrigerator mechanism 





Fig. 31—These needles, which are made double and then cut apart, are 
turned with the tool set-up shown 
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equivalent to 72 valve needles per hr. 

After the blanks are hardened, the 
first grinding operation is performed on 
a No. 11 B.&S. plain grinder, produc- 
ing the 0.3110 in. diameter and remov- 
ing 0.042 in. of stock. The method 
is illustrated by Fig. 32. The piece is 
held between female centers, using a 
revolving spindle headstock. After grind 
ing one end, the piece is reversed for 
grinding the opposite end. Production 
is at the rate of 80 blanks per hr., ground 
on both ends, or equivalent to 160 valve 
needles per hr. After this grinding 
operation, the blanks are severed, using 
a rubber-bonded wheel. 

Among _ subsequent 
tions performed upon the 
valve needles is that of grinding the 
t5-deg. conical point, Fig. 33. The ma- 
chine used is a No. 1 B.&S. universal 
grinder equipped with a lever-operated 
headstock and a draw-in collet. Accu- 
rate surface and angle are of prime im- 
portance. The production, based upon 
removing 0.010 in. of stock, is at the 
rate of 120 valve needles per hr. 


grinding opera- 
individual 





the double 
needle between female centers in a 
revolving center headstock 


Fig. 32—Grinding 


wa % 
Fig. 33—Points are ground singly 
to 45 deg. at the rate of 120 
pieces per hr. 
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Upon the opposite end of the valve 
needle is a formed groove having three 
radii. It is important that this groove 
be accurately ground both for position 
and contour. Fig. 34 shows this opera- 
tion in progress upon the same grinder, 
which is equipped with a lever-operated 
headstock with draw-in collet for hold- 
ing the work and with a formed-wheel 
truing device for producing the proper 
contour on the grinding wheel. The 
wheel-truing device is mounted on the 
right-hand end of the table. A stop is 
furnished to locate the truing position 
of the table, bringing the diamond ap- 
proximately at the center line of the 
Three positions are provided for 
truing 


wheel. 
the swiveling member of the 
device, in each of which one truing 
operation is accomplished. The diamond- 
tool holder is mounted on the upper 
of a pair of slides that operate at right 
angles to each other. Spring tension 
keeps a follower on the slides in contact 
with a former, and as the slides are actu- 
ated back and forth by the hand lever, 





Fig. 34—The groove is ground 
with a formed wheel with a special 
truing device 





Fig. 35—Grinding a concave radius 
on pump vane shown in Fig. 36 
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Fig. 36—Details of the pump vane giving an idea 
of the tolerances required 
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Figs. 37 and 38—Two long shafts made on an automatic with special feeding 
mechanism for handling the bars to the chuck 


the diamond travels in a path paralleling 
the contour of the former. Cross-feed 
stops are set for each truing position, 
after which subsequent wheel truings are 
done readily by indexing the swiveling 
member into the proper position. The 


grinding operation consists of feeding the 





Fig. 39—The timing mechanism 
which is mounted on the rear of 
the cross-slide 








formed wheel in to the predetermined 
depth, using the cross feed. Roughing 
and finishing operations are required, 
and production is at the rate of 43 pieces 
per hr. for rough grinding and 95 per 
hr. for finish grinding. 

Another production grinding operation 
with requirements closely approximating 
gage limits is shown in Fig. 35, illustrat 
ing a No. 2 B.&S. surface grinder pro 
ducing the 0.1195 in. concave radius in 
pump vanes. These are shown in detail 
in Fig. 36. The machine has a 24-in. 
table travel and an _ 18-in. 
chuck. The extra table space is used 
for the radius truing device, which is 


magnetic 


permanently mounted I'welve vanes 
are mounted on the magnetic chuck 


against the back stop, and the wheel 
slide is fed to a positive stop while the 
table feed automatically traverses the 
work under the grinding wheel 
feed is locked. Production is at the rate 
of 180 
shown in Fig. 36. 
Automatic screw 
ployed in making many of the smaller 


Cross 
Tolerances are 


vanes per hr 


machines are em 





Fig. 40—This stock feeding mechanism handles 
several rods 10 ft. long 
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is *X st Operation 


___ 


2nd Operation 
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Fig. 41—Valve seat blank of Tobin bronze made on a No. 2 G automatic. Fig. 42— 
Second operation on valve seat made on automatic with magazine feed 


Fig. 43— Details of 
chute -type magazine 
and the machine on 
which the second oper- 
ation, Fig. 42, is per- 
formed 


parts used in refrigerator units. Figs. 37 
and 38 illustrate two relatively long shafts 
produced upon the No. OG B.&S. auto- 
matic equipped with an automatic rod 
magazine, roller feed and timing mech- 
anism. Figs. $9 and 40 show the ma- 
chine and equipment. The automatic 
rod magazine holds sufficient rods, each 
10 ft. long, to permit operation of the 
machine for several hours. New rods 
are inserted in the chuck, and the ma- 
chine resumes operation with the loss of 
but 6 sec. between rods. The purpose 
of the roller feed is to avoid the multiple 
operations necessary if the feed slide 
were to feed out pieces of the length 
shown. The timing mechanism, as 
shown in Fig. 39, is mounted at the rear 
of the cross-slide, and is operated by the 
action of that slide. Its purpose is to 
locate the front end of a new bar in cor- 
rect relationship to the cutting-off tool, 
so that the bar may be trimmed and 
chamfered before feeding to a definite 
stop. A swing stop is used to locate the 
bar for the trimming operation, and it 
is controlled by the timing mechanism 
ratchet, which has the required notches 
for the number of pieces that can be 
made from one bar. By this means, the 
swing stop is held out of operation until 
the next bar is inserted into the ma- 
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Fig. 44—Pipe coupling made from 
hex brass rod at the rate of 864 


pieces per hr. 


chine, when it operates once and then is 
withdrawn until the bar is used. The 
shaft in Fig. 37 is produced at the rate of 
181 pieces per hr., while with the same 
equipment the shaft in Fig. 38 is made 
at the rate of 257 pieces per hr., in- 
cluding the 0.25-in. diameter shoulder. 
This equipment reduces idle time to a 
minimum and correspondingly yields 
high net production by insuring constant 
operation. 

Figs. 41 and 42 represent the blank of 
a valve seat produced in two operations. 
The part is made from Tobin bronze bar 
stock upon a No. 2G automatic screw 
machine, as shown in Fig. 41, at the 
rate of 114 pieces per hr. The opera- 
tions of drilling and threading the cut- 


. interests me. 


off end of the piece, shown in Fig. 42, 
are performed on a No. OG automatic 
equipped with the chute magazine 
shown in Fig. 43. This magazine auto- 
matically inserts pieces into the chuck. 
The production rate is 205 pieces per hr. 

Fig. 44 is a pipe connection coupling 
nut made from 5¢-in. hexagon brass rod. 
Because of the high rate of production 
obtainable upon such parts the auto- 
matic rod magazine is again used to 
advantage. A No. 2 automatic produces 
this part at the rate of 864 pieces per hr. 

The grade of material from which a 
part is made materially influences pro- 
duction possibilities. All production 
rates given above are based upon the 
material from which these parts were 
made, and it should be possible to in- 
crease production upon some of the 
screw machine parts if slightly freer cut- 
ting materials should be used. It must 
also be remembered that one man can 
operate a number of automatic screw 
machines upon work of the above nature. 


How Smooth Cylinders? 
Discussion 


T. E. STUART 


The subject (AM—Vol. 77, page 638) 
I have always believed 
that there is no good excuse for wearing 
out perfectly good piston rings to attain 
a proper cylinder finish, especially in 
steam engine cylinders. Steam cylinders 
are positively lubricated to the proper 
degree. No oil scraper rings are re- 
quired to get rid of excess oil. I have 
seen cylinders on engines of good size 
with proper rings that had been in serv- 
ice for twenty years, in which the boring 
tool marks were still visible in the bot- 
tom of the cylinder. 

Internal combustion engines are an 
entirely different proposition as to lubri- 
cation. They were usually flooded with 
oil until the advent of oil scraper rings. 
But no oil scraper ring will remove the 
oil from a rough cylinder wall. Enough 
will stay to furnish ample lubrication 
until the rings have cut away the rough 
surface and the proper “run in” finish 
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secured. In this operation the rings 
have worn to the point where renewal 
is probably required and there is natu- 
rally wear of piston and cylinder bore 
which does not improve the fit. 

On the other hand, if the cylinders 
are honed to a mirror finish, as they 
should be, new rings with keen edges 
will scrape all or nearly all the oil from 
the smooth surface. The remedy is to 
remove the keen lower edge of all the 
rings with a fine file or oilstone slip, so 


A Sine-Bar 


Cc. W. PUTNAM 


In the illustration is shown a pro- 
tractor that is operated on the principle 
of a sine bar. The method of setting, 
however, differs from that of setting a 
sine bar by gage blocks, the protractor 
being set by means of an outside mi- 
crometer. 

Essentially, the protractor consists of 
the base A; the swivel head B, carrying 
the two %-in. buttons C and D set at 
an angle of 45 deg. from each other at a 
radius of 2 in. from the center; the 
locking screw F; and the elevating table 
H. The swivel head is provided with 
worm gearing for fine adjustment, and 
fitted to it is a blade arranged to slide 
endwise, as in a combination square. 

The protractor is set to an angle by 
swinging the blade, which acts as a 
sine bar, until the top of one of the 
buttons is a predetermined distance 
from the bottom of the base, as meas- 
ured by a micrometer. Button C is 
used for angles greater than 45 deg., 
while button D is used for angles less 
than 45 deg. The work to have its 
angle checked is placed on the elevating 
table and the table is raised or lowered 
to bring the work into contact with the 
blade. 

To set the protractor to an angle of 
46 deg. 30 min. 22 sec., as shown in the 
illustration, proceed as follows: Since 
the blade stands at an angle of 45 deg. 
with a line through the center of button 
C to the center of the swivel head, that 
angle is subtracted from the angle of 46 
deg. 30 min. 22 sec., leaving an angle 
of 1 deg. 30 min. 22 sec. Find the sine 
of 1 deg. 30 min. from the trigonometric 
tables in any handbook and find the 
sine of 22 sec. from the accompanying 
table of sines of seconds, taking the first 
five decimal figures. Add these sines 
and multiply their sum by two because 
the buttons are at a radius of 2 in. from 
the center of the swivel head. To the 
product add the distance from the bot- 
tom of the base to the center of the 
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that the rings can ride over the oil and 
permit lubrication. A_ very = slight 
amount of rounding is sufficient. The 
rings will soon wear to a sharp edge in a 
new cylinder but not before the “run in” 
finish is secured in the cylinder. This 
finish is brought about by the impreg- 
nating of the cylinder surface with oil 
which has penetrated the cast iron suf- 
ficiently to provide that excellent wear- 
ing surface only attainable in a cast 
iron cylinder. 


Protractor 


swivel head and one-half the diameter 
of button C, thus: 


= 0.02618 
= 0.00010 


0.02628 


9 


~ 


Sine 1 deg. 30 min. 
Since 22 sec. 





0.05256 in. 

Bottom of base to center 
of swivel head 

One-half diameter of 

button C = 0.25000 in. 


3.75000 in. 


4.05256 in. 

Set a 5-in. micrometer to 4.0526 in. and 
swing the blade around until the top of 
button C is 4.0526 in. from the bottom 
of the base, as measured by the microm- 
eter. The blade is swung around by hand 
to the approximate angle and the final 
adjustment is made by the worm gear- 
ing. The swivel head is then locked by 
the locking screw. If the adjustment 
and the measurement have been cor- 
rectly made, the blade will stand at an 
angle of 46 deg. 30 min. 22 sec. with 
the top of the elevating table 


To set the protractor to check a gage 
having a taper of 3 in. per ft., as shown 
in dot dash lines in the illustration. 
In the AM Handbook, the included 
angle of this taper is given as 14 deg. 15 
min., the sine of which is 0.24615. 
Multiply this sine by two and add to 
the product the other dimensions given 
in the preceding case, thus: 

Sine 14 deg. 15 min. 0.24615 

~] 


~ 


0.49230 in 

Bottom of base to center 
of swivel head 

One-half diameter of 
button D 


3.75000 in. 


= 0.25000 in 


4.49230 in. 
Set the micrometer to 4.4923 in. and 
proceed as before, but this time take the 
measurement over button D, as that but- 
ton is used for angles less than 45 de- 
grees. 


Sines of Seconds 








Seconds Sine Seconds Sine 

1 0.000004848! 31 0.00015029 
2 0.0000096963 32 0.00015514 

3 0.000014544 33 0.00015999 
4 0.0000 19393 34 0.00016484 
5 0.000024241 35 0.00016998 
6 0. 000029099 36 0.00017453 
7 0. 0000 33937 37 0.00017938 
8 0.000038785 38 0.00018423 
9 0.00004 3633 39 0. 00018908 
10 0.000048481 40 0. 00019393 
1 0. 000053329 4! 0.00019877 
12 0.000058178 42 0. 00020362 
13 0. 000063026 43 0. 00020847 
14 0.000067874 44 0.00021333 
15 0.000072722 45 0.00021817 
16 0.000077570 46 0. 00022302 
17 0.000082418 47 0.00022786 
18 0.000087 266 48 0.00023271 
19 0.000092115 49 0. 00023756 
20 0. 000096963 0 0.0002424! 
21 0.00010181 51 0. 00024726 
22 0.000 10666 52 0.00025210 
23 0.00011151 53 0.00025695 
24 0.00011636 54 0. 00026180 
25 0.00012120 55 0. 00026665 
26 0.00012605 56 0.00027150 
27 0. 00013090 57 0.00027634 
28 0.00013675 58 0.00028119 
29 0.00014060 59 0.00028604 
30 0.00014544 600 6.00029089 
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Taper work can be accurately checked by this protractor 








Credit and the Industrial System 


E. 5S. PILLSBURY 


President, Century Electric Company 





The article “Which Way Business?”, by Ralph E. Flanders (AM— 


Vol. 77, page 562), aroused much interest and led to several com- 


ments, among them this one. 


The author presents here what may 


well be called the conservative attitude toward current monetary 


theories and their effect on industry. 


evidence to back his beliefs 


He has plenty of historical 





HERE SEEM to be as many 

theories regarding the cause of 

the depression as there are writ- 
ers upon the subject. Not a few of 
them find causes too numerous even to 
list. These can be disregarded, for our 
business system or organization has been 
functioning smoothly and regularly for a 
century and more with only the usual 
evidences of distress from time to time 
as mistakes have been made in directing 
it. As these mistakes have been cor- 
rected, normal operation has been re- 
sumed with slight delay in each instance. 
In all probability, this depression will 
not be an exception to the rule. When 
we have corrected the practice that is 
causing the jam, the wheels will com- 
mence to turn smoothly and we shall 
soon forget our troubles in the activity 
that will follow. The depression will be- 
come merely another incident in our 
national development. 


Gasoline Replaces Oats 


Some fifteen years ago, it became evi- 
dent that gasoline for highway transpor- 
tation and some other traction purposes 
was destined to replace corn and oats, 
and that in consequence the farmer 
would lose a substantial portion of his 
market. Since grain for feed was the 
principal cash crop of probably a ma- 
jority of farmers, this development was 
a serious menace to the income of the 
industry and deserved a prominent place 
in arranging the agricultural program 
for the succeeding years. 

Threatened with a shrinking market, a 
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common experience in the industrial 
world where with every advancement in 
art or industry, markets or outlets are 
opened up, curtailed, or eliminated as 
the case happens to be, an experienced 
banker would hardly have failed to ad- 
vise a conservative policy, especially in 
the matter of commitments for the fu- 
ture. A shrinking market breeds keen 
competition, curtails or eliminates profits, 
and makes it hard, if not impossible, to 
pay off large debts. Let us see what 
the Government did when the farmer 
was confronted with these conditions. 


Enticing the Farmers 


It organized two varieties of tax free 
land banks and through loans with a 
30-year payoff helped, if not enticed, 
the farmers into continuing or expanding 
operations, with the result that most 
farmers who let the Government officials 
do their planning for them are now 
broke. “Easy money,” handed out or 
passed on by the Government, was the 
bait that lured them to their financial 
undoing. This “easy money” policy to- 
ward the farmer has had no small share 
in causing and prolonging the depression 
that has afflicted this country for nearly 
four years. However, “easy money” has 
not been reserved or held principally 
for the farmer but is even more in evi- 
dence in financial and industrial opera- 
tions where its blighting influence is not 
quite so apparent on the surface. 

Since, in this analysis, we want not 
only to be, but also to appear, fair, we 
will explain here that we recognize that 


prices were seriously upset by the World 
War, as indeed they have been by every 
great war; also that the war-time price 
levels had to give way sooner or later 
to peace-time prices as they have done 
following other wars. We are, therefore, 
not ascribing the disturbances due to 
price readjustment to the Government’s 
monetary or banking policy since such 
a disturbance is apparently inevitable 
following a great war. However, a na- 
tion possessing the initiative, resource 
and driving force necessary to succor a 
distraught and war-sick world from a 
program of destruction to one of peace- 
ful constructive operation, ought to have 
the intelligence to liquidate the conse- 
quences of its effort in a rational and 
orderly manner and certainly without 
disrupting its monetary standards. This 
is especially true of our nation which 
got away with a harder job following the 
Civil War when its resources were far 
more limited, it being then a debtor na- 
tion instead of, as at present, the great- 
est creditor nation in the world. The 
fact that this could not be, or was not, 
accomplished on this later occasion calls 
for an explanation. When we have 
found this, we shall doubtless have un- 
covered the cause of the depression. 


Expansion in the Seventies 


Looking back at the period preceding 
the World War, we find the following 
significant changes in the financial setup 
as compared with the Civil War period. 
Under the national banking laws of the 
Civil War and nearby periods, which 
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were formulated after half a century of 
‘xperience with Continental and 57 va- 
rieties of State banking currencies (than 
which probably the world has never pro- 
duced a worse mess) the only way to 
expand the currency was through an 
accumulation of earnings and savings of 
industries and individuals. Against ac- 
cumulations of such funds when invested 
in certain classes of Government bonds, 
bank notes could be issued to the extent 
of 90 per cent to 100 per cent of the par 
value of the bonds held for this pur- 
pose. The possible bank credit was 
limited to money thus obtained and to 
the re-lending of the capital and de- 
posits of the banks not thus invested, 
so that nearly all money represented 
tangible or at least real values. As to 
credit, the industrial world had, during 
this period, to be satisfied with such as 
a banker could be induced to extend un- 
supported by any outside agency. We 
paid off the Civil War debt; brought the 
currency, which was at one time during 
the War depreciated to 40c. on the 
dollar, back to par, and made the most 
remarkable financial progress of any 
people in the history of the world with 
this sort of monetary policy. To be 
sure, at the time of resumption of specie 
payments in 1875, a hard times period 
lasting 5 or 6 years, or until about 1879, 
was experienced. Thereafter, down to 
the termination of the World War, con- 
ditions were continuously fairly prosper- 
ous except during 1893 and 1907 when 
panicky conditions prevailed for short 
periods. 


1865-1914 


To sum up this record, it will be seen 
that during the period of approximately 
half a century, between the close of the 
Civil War and the outbreak of the 
World War in Europe, our nation en- 
joyed prosperous conditions practically 
all of the time, except about five years 
following our return to 100c. dollars in 
1873 and during two short panics in 
1893 and 1907 respectively. These latter 
panics were ascribed to lack of flexi- 
bility in our monetary and credit ar- 
rangements, therefore the Federal Re- 
serve System which provided for asset 
currency and bank notes with less than 
100 per cent gold or bond backing was 
brought forward as a cure for our finan- 
cial troubles. 

Since 1914, when the organization of 
the Federal Reserve System was accom- 
plished, with the avowed objective of 
providing more flexible monetary and 
credit conditions, our financial troubles 
appear to have multiplied rapidly. 
Shortly following the introduction of the 
new system, the World War broke out so 
that it was not really tested under peace 
time conditions for several years. Since 
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1918, it has apparently functioned nor- 
mally with the comparative result in- 
dicated below. 

Between the depression ending in 1879 
and 1918, the termination of the World 
War, a period of say 40 years, we had 
two panics sufficiently severe to require 
the issuance of clearing house certificates. 
Between 1918 and the present date, we 
have had three panics, if we count the 
collapse of the Florida boom as one, 
which it was, at least in every respect 
except as to extent. It had all the ear- 
marks of a genuine boom, subsequently 
flattening out into a prolonged depres- 
sion within the area involved, which in 
cluded most of the eastern half of the 
United States. It will thus be seen that 
recently we have had three panics within 
a period of some 10 years (1920-1929) , 
against two in the previous 40 years. 
With reference to intensity, the increase 
seems to have more than kept pace with 
the increase in numbers. Our remedy 


apparently worked in reverse. We took 
a right step in the wrong direction. We 
added flexibility to a structure that 


was doubtless already at times being 
flexed to the danger point. This added 
flexibility had the effect of loosening still 
further the purse strings and permitting 
operations with the financial organism 
loosely governed or out of control. 

Whatever of merit a flexible currency 
may possess in the nature of things, it 
weakens or disrupts the stabilizing influ- 
ence of capital limitations. Money and 
credit that are likely to respond to 
whims, visions, and pipe dreams, are a 
menace. That we have such in the pres- 
ent setup, there can be no question. A 
study of the financial gyrations of recent 
years, and especially of the present time, 
confirms this conclusion. 

This brief survey points then to faulty 
Government policies that have resulted 
in a weakening of the economic control 
formerly exerted by private capital, as 
the source of the financial and industrial 
troubles of the present period. A further 
examination of the Government's activi- 
connection with industry and 
then next in 


ties in 
finance is order. 


“Ether” Money 


The means by which Federal Reserve 
Currency and Credit were passed on to 
industry under the earlier legislation 
were: 

1. By permitting the banks to re-dis- 
count commercial paper thus making it 
do double duty, and 

2. By issuing $2.50 in paper money 
for each gold dollar on hand. 

The Federal Reserve System, to fa- 
cilitate this latter process, soon cor- 
ralled most of the gold in the country 
and since in the course of years this 
amounted to nearly four billion dollars, 


it alone gave the System something like 
six billion dollars of “ether” money 
available at the call of its officials 

We will look over or review a few of 
the results of this “easy money” arrange 
ment as banking policies have been 
opened up during the nearly two decades 
of the life of the Land and Federal Re 
Banks. Without trying to treat 
the subject exhaustively, here are four 
incidents or occurrences of this develop- 
ment that deserve our consideration. 

1. Confronted with a shrinking mar 
ket on account of the substitution of 
gasoline power for feed, the Government, 
through the organization of tax free 
banks and the extension of loans with a 
30-year payoff, facilitated an expansion 
of operations when nearly any experi- 
enced banker would have insisted upon 
retrenchment. The consequences are as 
apparent as they were inevitable. This 
“easy money” policy misled the farmer 
to his financial undoing. 


serve 


The Commodity Boom 


2. The Government’s “easy money” 
policy assisted in creating a commodity 
boom period following the World War 
in which prices and profits were abnor- 
mal, resulting in the inflation of rents, 
wages and other prices, to a point where 
they were out of line with past or even 
war time experience, and, it is becoming 
increasingly evident, impossible of con- 
tinuance under normal industrial and 
financial conditions. Of course, as has 
been pointed out, financial disturbances 
are to be expected following a great 
war, but through the “easy money” 
policies, the commodity boom and later 
the Florida land boom carried wild buy- 
ing and financing to extremes seldom or 
never theretofore attained. 

8. Easy or Government money and 
credit made possible the greatest bull 
market of all time which, whatever the 
intent may have been, has done more to 
deprive the industrial world of its out- 
lets than any calamity of record, for it 
dried up the consumers’ buying power at 
its source. Brokers’ loans as reported 
to the New York Stock Exchange for its 
connections rose during the development 
of this movement from less than 2% 
to 84% billions of dollars. This 6 billion 
dollar increase (enough to buy all the 
stock listed on the Exchange at usual 
margin) was made possible by the Fed- 
eral Reserve System. To be sure, it 
may not directly have furnished any 
large portion of the capital, nevertheless 
the have been placed 
except for its backing. 

+. “Easy money” jammed our indus- 
trial governor so that it failed to func- 
tion. Under the National Banking 
policy of pre-war times, a practically 
fixed amount of funds was provided. If 


loans could not 


749 





expansion was undertaken in a direc- 
tion that was unwarranted, almost the 
first difficulty met with was in raising 
funds. This furnished an economic gov- 
ernor since the only sources for addi- 
tional capital were the earnings of in- 
dustry and individual savings. When 
these were scarce, interest rates went up; 
when not available, the project had to 
await their accumulation. This control 
has evidently been lost for during recent 
years, billions have been spent in build- 
ing office buildings, apartments, hotels, 
and factories that will not be required 
for a generation. Some will become ob- 
solete before they are needed. The ab- 
sence of an adequate industrial governor 
or at least its failure to function, are in 
evidence on every hand. For example, 
they are telling me that we spent 40 bil- 
lion dollars for capital goods in 1929 and 
are spending less than, or about half, 
that amount annually now. If these 
figures are correct, we spent unwisely, in 
a single year, at least a substantial part 
of some 20 billion dollars—about the 
amount of the national debt— in in- 
creasing our plant to a capacity that we 
have been unable to make advantageous 
use of since, and unlikely to require in 
the near future. Recently I saw at a 
public sale a general purpose manufac- 
turing building, (for moderately heavy 
production) new and of the highest 
class, sold for less than 1 per cent of the 
cost, which in this instance ran into the 
millions of dollars. We perhaps ought 
to explain that this particular building 
was located in Wisconsin where the laws 
are reported as unfair to the manufac- 
turer. 


Find the Reason 


We could multiply illustrations of this 
sort but that seems unnecessary. If easy 
money has done the things listed, it has 
done enough to explain the depression, 
for, as we see it, the one hundred million 
or more people in this country, all de- 
sirous of working and likewise desirous 
of participating in the enjoyment of 
the things that only work will produce, 
would, if given the kind of a chance they 
formerly had under our competitive sys- 
tem of operating industry, be able to 
get together and keep busy working 
for each other, as they have done most 
of the time during the last century and 
more, 

When they cannot keep thus busy, 
there is a reason. If we find the reason 
and correct it, they will again become 
busy. If, however, instead of correct- 
ing the system at the point where it has 
failed, or where we have misdirected it, 
we get them back to work by monkeying 
with the financial measuring stick, there 
is danger that we shall again be in 
difficulty at the same point and for the 
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same reason as at first. A solution that 
dodges the problem instead of solving it 
is no solution at all, but may leave us 
worse off than ever. 

We do not wish to be understood as 
taking the position that the world can 
fight a war without disturbing its price 
structure. That has never been done 
and the chances are that the next war 
will create a disturbance more or less 
equivalent to that of the last, but ten 
years after the war is over there is no 
reason why we should be running amuck 
with either a speculative or building pro- 
gram. If we find ourselves so doing, 
look at present practices, not to a war 
that has already become history, for the 
explanation. Asset currency and the re- 
discounting privilege and similar meas- 
ures by means of which the Govern- 
ment’s credit is made available in large 
amounts, has been our undoing recently 
and will continue to threaten our indus- 
trial structure until curtailed to the ex- 
tent necessary to restore stability. 


A Panic Breeder 


The loosening of the purse strings to a 
point where our financial policy became 
a panic breeder was not all done at one 
sitting, in fact, the process is still going 
on, but that is a story that we will not 
go into here. Until we reach a point 
where, as the national plant from time 
to time requires expanding, we arrange 
to depend upon the savings of the 
people and earnings of industry to fur- 
nish the requisite capital instead of re- 
lying upon money pulled out of the 
ether through Government credit, we are 
in danger of just the sort of thing we 
are now experiencing. Our operations 
lack financial control and the accom- 
panying stability. Law makers do not 


‘think these problems through for indus- 


try any more than they did for the 
farmer. Easy Government money can, 
indeed, build a form of prosperity but 
it is of a come-easy-go-easy sort. 

The depression is due primarily to 
“easy money” resulting from the mone- 
tary and credit operations of the Fed- 
eral Land and Reserve Banks or Bank 
Systems. 


Facts and Figures 


We will not undertake to prove this 
proposition by statistics although the 
problem is susceptible to that sort of 
proof. At their best, figures are no less 
likely to mislead than facts of the sort 
that have been cited, while at their 
worst they are proverbial liars. Com- 
mon sense analysis is, after all, the most 
dependable in matters as involved as the 
overall results of the operations of the 
greatest nation of all time. 

While money and credit were avail- 


able only from accumulated earnings 
and savings, they supplied a fairly effec- 
tive check against extravagance and an 
unwarranted expansion. Since Govern- 
ment money and credit has been pro- 
duced in nearly unlimited amounts at 
the call of bankers and capitalists, not 
to mention politicians, we have lost con- 
trol and are running practically wild. 
As a result of this sort of operation, we 
have been catapulted from the com- 
modity boom of 1919 to 1921 into the 
Florida boom of 1923 to 1925 and thence 
into the bull market of 1926 to 1929 
with scarcely time to get our balance 
during the intervening periods. 

Now, in September 1933, we are en- 
tering a depreciated or deleted money 
boom that Montagu Norman, Gevernor 
of the Bank of England, describes as fol- 
lows: 

“So far as America is concerned, it is 
two weeks at least since I was there and 
in those two weeks a new situation and 
almost a new country has grown up 
there. 

“So continuous and so great are the 
changes that no one who is not on the 
spot is up to date.” 


A Dependable Unit of Value 


The time cannot be far distant when 
we shall awake to the fact that if our 
competitive industrial system is to be 
saved from revision by radicals, or from 
the scrap pile, we shall have to provide 
not only a unit of value that is de- 
pendable but also a practically fixed 
amount of currency and government 
credit to which financiers and industrial- 
ists can adjust their operations. We do 
not need to re-state the evils of “easy 
money” here. With the financial struc- 
ture rehabilitated and adjusted to our 
requirements, there is no reason why our 
nation, with its magnifient resources and 
marvelous efficiency should not lead the 
world in providing things that minister 
to the comfort and well being of the 
race. There is no reason why our home 
market should not be again doubled 
within a couple of decades as it has 
been from time to time heretofore. 
There is scarcely a citizen trying to sup- 
port and educate a family on $2,000 or 
less per year that could not use double 
that amount if it were available. More- 
over, we have the ability to produce the 
stuff and our competitive industrial or- 
ganization furnishes the means for dis- 
tributing it. Our problem is to educate 
the citizen to the possibilities of the sit- 
uation and to enlist him in the doing of 
his bit, no small part of which is to 
practice thrift to the extent necessary 
to provide the required capital, for, as 
I see it, the man has got to rise to the 
level of the income, or the income will 
fall to the level of the man. 
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Cost Finding 
to Assure Profits—VIlI 


CHARLES H. HATCH 
Vice-President, Miller, Franklin & Company 


Although management has quite generally come to recognize 


that manufacturing expense is a fruitful field for intelligent 


analysis, selling expense is, as a rule, neglected. Yet, in many 


concerns, distribution expense is far greater than manufac- 


turing expense. 


Furthermore, there can be little doubt that 


more money is wasted in distribution than in manufacturing 


ROBABLY the general failure to 

scrutinize distribution expense is 

because many executives feel that 
it is less subject to accurate analysis 
than manufacturing expense and _ is, 
therefore, less vulnerable to attack. 
There is, however, no sound reason why 
distribution expense cannot be analyzed 
as intelligently and in as much detail as 
manufacturing expense and made to 
yield information which will be just as 
worthwhile, profit-wise, as any that the 
cost accounting methods can bring to 
light in any branch or function of the 
business. 

Let us see what intelligent analysis 
of distribution expense, and subsequent 
use of the information so acquired, can 
do in helping management to reduce 
wastes, to control operations and to 
determine sound and profitable selling 
policies. 

1. By adding to the manufacturing 
cost of a product, or group of products, 
a properly allocated share of distribution 
expense, the complete cost of the prod- 
uct from raw material to the customer 
can be determined. 

2. It can disclose on a factual basis 
the relative abilities of salesmen, and in- 
dicate the fairest and most stimulating 
way to remunerate them. 

3. It can show which individual cus- 
tomers, or groups of customers, are prof- 
itable and which are not worth going 
after. Often these figures will show 
how to handle unprofitable customers on 
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a basis which will turn them into profit- 
bringing ones. 

4. It can show which territories should 
be more intensively cultivated; and, often, 
which territories should be dropped or 
covered in a different way. 

5. It can indicate whether or not it 
is desirable from a profit point of view 
to endeavor to go after increased vol- 
ume of sales. 

6. It can point the way to effective 
methods of meeting competition by in- 
dicating the most economical means and 
the vulnerable points by developing the 
high and low cost activities. 

7. It can show where and how to 
economize in the physical distribution 
of the products, such as in warehousing, 
methods of shipping and the like. 

There are really two distinct types of 
distribution cost-finding, by one or an- 
other of which each of the above results 
can be achieved. First there is the 
analysis for product costing and cost 
control, which is done currently and con- 
tinuously. In carrying out this type of 
distribution costing, it is essential, of 
course, first to make certain that all 
proper distribution costs, departmental 
wise, are included. Then there must be 
means provided for the comparative 
analysis of actual costs against those 
contemplated, as they will be used in 
defining the total cost of the product 
into the hands of the consumer. This is 
the phase of distribution cost that will 
be discussed in detail in this article, for 


it is of general applicability and is the 
basis of further cost studies. 

The second phase of distribution cost- 
ing varies in importance depending upon 
the type of business. It is not generally 
necessary to carry it on currently. This 
deals with such distribution cost statis- 
tics as cost per salesman’s call, cost by 
customer or account classification, by 
type of outlet, by geographical areas, by 
type of consumer and other similar 
pertinent facts. Analyses of this kind 
are used for locating sales difficulties 
and indicating their solutions and for 
settling upon sales practices and policies. 
Usually they are made from time to 
time as specific problems come up. 

It is not practical to attempt to de- 
scribe this method of analyzing distri- 
bution costs, since the requirements vary 
widely between the branches of the in- 
dustry and in accordance with the prob- 
lems and practices of the individual 
business. 

Let us examine some actual instances 
which show how metal-working plants 
of various kinds have benefited from the 
proper analysis of distribution cost fig- 
ures, both currently and on special occa- 
sions to solve specific problems. 

Let us consider first, the case of a 
concern which, by use of an adequate 
method for currently analyzing distri- 
bution costs and allocating a proper 
share of them to each line of product, 
discovered quickly that certain new 
products were unprofitable and what 
could be done about it. This company 
had for years confined its output to 
light metal parts which were sold to 
other manufacturers to be incorporated 
into their products. When, a few years 
ago, consumers developed a fad for 
novel metal doo-dads and gadgets for 
their homes and offices, this concern 
decided to go after this apparently long 
profit business. 


Unprofitable Items Discontinued 


The profit as shown by the manu- 
facturing cost figures was beyond doubt 
highly attractive, but the analysis of dis- 
tribution by lines of product showed 
that it cost a great deal more to sell the 
specialties than the old products which 
went to other manufacturers. It further 
showed that, because there was a differ- 
ence in the gross margin between indi- 
vidual items in the specialty line, some 
of them could not absorb their share 
of the high selling expense and still leave 
a profit, while others were profitable in 
spite of the higher selling costs. The 
unprofitable ones were quickly discon- 
tinued, except a very few for which it 
was found that the selling price could 
be increased. This concern was fortu- 
nate in having a cost-finding method 
which showed up the true conditions be- 
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Fig. 10—General sales expense is distributed over all products on the basis of two per cent of the 
sales volume, while staff expense is broken down into six groups according to product subdivisions 


fore much damage had been done. 
Without them, it might have been 
months before the loss came to light. 

Take now a case where a special analy- 
sis such as has been mentioned—not a 
part of the regular distribution cost- 
finding routine—pointed the way to a 
new and more effective selling policy. 
The management of one concern, which 
had followed a policy of selling to any 
customer no matter how small, finally 
got an inkling that perhaps some of its 
customers were too small to be profit- 
able. But instead of guessing, the man- 
agement analyzed its costs by size of 
customer. 

It was found that it cost 76 cents of 
the sales dollar to sell to the group of 
customers which bought less than $100 
worth of goods a year. Forty-five per 
cent of all customers were in that cate- 
gory. For those who bought from $100 
to $200 worth a year the selling cost 
was 31 per cent. The cost of selling de- 
clined rapidly as the volume of pur- 
chases increased. From $500 a year up 
a profit that was worth going after re- 
sulted. For those who bought $1,000 a 
year or more the selling expense was 
only 25g per cent. The old selling ex- 
pense for the business as a whole had 
been 10% per cent. 

This company stopped all selling effort 
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on those below $300. Those in the class 
next above were cultivated by mail only. 

The result was that the selling cost 
for the business as a whole was cut 
by 55 per cent. The net profit increased 
to a satisfactory figure in spite of the 
fact that the total volume declined 19 
per cent. . 

I could cite dozens of instances where 
such a weeding out of unprofitable cus- 
tomers had this same effect of increas- 
ing net profits in spite of reduced total 
volume of sales. 


Small Accounts May Be Developed 


It is important to remember, however, 
that just because a customer is small it 
does not necessarily follow that he is 
unprofitable or that, even if he is, he 
should be dropped. Only accurate cost 
knowledge and intelligent observation of 
the individual case will tell. Some small 
concerns which are at present unprofit- 
able will in time turn into well worth- 
while customers. It is the part of wis- 
dom, of course, to nurse them along 
and help them to become profitable as 
quickly as possible. 

These two instances exemplify the use 
of the two types of distribution cost 
analysis, the first currently and the sec- 
ond only when occasion demands. 
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For the individual business, current re- 
porting and summarization should be in 
use in sufficient detail to enable the 
ready assembly and coordination of any 
desirable cost statistics when needed. 
That is what the method about to be 
described does. It provides not only 
the means for current control and prod- 
uct costing, but also the basic expense 
information for the special analyses. 

The detail steps and procedures for 
gathering, through the labor and _ vari- 
able and fixed expense digests, the dis- 
tribution expense costs, have been ex- 
plained in previous articles. The charg- 
ing to distribution expense of the ap- 
propriate amounts of non-productive ex- 
pense and arriving at the total depart- 
ment expense and unit application have 
also been indicated. We shall now ex- 
plain the departmental breakdown of the 
distribution expense. 

The number of departments into 
which the distribution expense will be 
subdivided depends upon a number of 
factors. Therefore, it is not worth- 
while to attempt to set forth a stand- 
ard departmental list for distribution ex- 
pense analysis purpose for all companies. 
A small business, with a compact sales 
organization composed mainly of execu- 
tives selling few products and doing no 
advertising, may require only two or 
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three classifications of distribution ex- 
pense. On the other hand, a large busi- 
ness with nationally advertised distri- 
bution, a wide variety of products, ware- 
houses at several points and selling 
through several types of outlets, might 
require as many as ten or more classifi- 
cations of distribution. 

A typical departmental classification 
for a business of average size is approxi- 
mately as follows: 


General sales 

Branches 

Sales staff 

Advertising 

Exhibits and demonstrations 
Installations 

Warehousing, shipping and freight 
Sales promotion 


These are only an indication of what 
the departmental set-up may be. This 
list should be expanded or contracted to 
meet the individual needs. 

Fig. 10 illustrates two departmental 
analysis records for distribution depart- 
ments. It will be noted that the general 
treatment for these distribution depart- 
ments is the same as that for productive 
department expense. In computing 
product cost the method is also similar. 

Fig. 10, Department 41, illustrates 
the “General Sales” department of a 
medium size business. This depart- 
mental analysis includes the distribution 
expense cost for the general sales execu- 
tives and clerical functions and the im- 
mediate expenses connected with them. 


General Sales Distribution 


Because of the involved duties of this 
department, it is usually impractical to 
attempt to trace the proportionate ap- 
plication of expense to the various prod- 
ucts or groups of products. Where the 
application has been worked out in de- 
tail, it has been discovered that, in the 
long run, comparatively little variation 
existed between the percentages of the 
expense cost of the general sales depart- 
ment application by product groups. A 
generally satisfactory unit for the gen- 
eral sales department is the sales dollar. 

The units for the various distribution 
departments are established on the basis 
of a reasonable expectancy of expense 
expenditures for an anticipated sales ac- 
tivity. Two per cent of the sales dol- 
lars for all sales groups was found to be 
the reasonable expense cost to be ab- 
sorbed by Department 41. This allow- 
ance, $5,040, is used as the units 
earned for Department 41 for the cost 
period. , 

Fig. 10, Department 48, illustrates the 
cost of a “Sales Staff” department, in- 
cluding the compensation of salesmen 
and expenses directly connected with 
their activities, for a business making a 
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considerable variety of products and sell- 
ing the greater portion of its volume 
through a technical sales staff. The 
smaller portion is sold by regular line 
salesmen. 

It is evident that the selling expense 
would be greater per dollar of sale for 
those products which require a technical, 
trained salesman than for those sold by 
regular line men. In the instance illus- 
trated, the percentage of the sales dollar 
required to cover the sales staff cost 
was readily resolved into six distinct 
groups, which almost without exception 
followed the natural product subdivi- 
sions. 

After the reasonable expectancy of ex- 
pense expenditures and the anticipated 
sales activity by groups are defined, the 
anticipated sales. staff cost for each 
group is determined, which permits the 
establishment of the anticipated per cent 
to sales cost for each group. These per- 
centages serve, by group, as the allow- 
ance per sales dollar for sales staff cost. 


Average Unbalances True Cost 


From the illustration it is apparent 
that an over-all average of approxi- 
mately 5.8 per cent would not have been 
a fair criterion of the distribution cost 
by groups, although it would account for 
the total department cost. Also, in this 
and similar instances, the application of 
an over-all cost has an untrue and un- 
balanced effect on the final product cost 
which may seriously influence sales. 

For the period illustrated, the net 
sales dollar volume by group multiplied 
by the percentage allowance for the 
group results in the unit amount for the 


for all 


group. The total unit amount 
groups, $14,700, is used as the units 


earned for this department for the cost 
period. 

The two examples of distribution de 
partments cited show the application of 
their cost, to the product, on a sales 
dollar basis. It is not intimated that 
this is the proper basis for the alloca- 
tion of distribution costs in all depart- 
ments. It is not unusual for certain dis- 
tribution costs to be applied to the 
product on the basis of number of items 
sold, on a weight, volume, area, length, 
or some other calculated unit. In most 
instances, over the range of distribution 
departments in a given business, two 
or more bases are used to properly allo- 
cate the distribution costs to product. 

The distribution departmental analy- 
sis serves as a comparative record by 
cost periods and may also be used as a 
permanent location for desirable sta- 
tistical distribution cost information. 
The difference between the actual and 
unit amounts for each department is the 
total operating profit and loss for the 
department. 


As for the manufacturing departments, 
the profit and loss, controlled unit 
amount and the department unit amount 
are posted by departments to the de- 
partmental profit and loss summary, to 
be discussed in the next article. 

By using such a method of breaking 
up distribution costs into the proper de- 
partments, current control becomes pos- 
sible which, intelligently used, should 
result in important betterments of dis- 
tribution methods and policies, with re- 
sultant benefits to profits 


Back Cylinder-Heads of 


Locomotives Welded in Place 
DAVID WILLIAMS 


Now that the back heads of locomo 
tive cylinders are being cast as an in- 
tegral part of the cylinders, it is not 
surprising to find that some railroads 
are welding the back heads to the cyl- 
inders as a measure of economy, rather 
than to maintain steam-tight joints and 
the necessary studs. This welding is 
not being done as an emergency round 
house-repair, but is being tried out in 
back shops on locomotives needing gen- 
eral repairs. 

At first glance it seems like a rather 
unmechanical way to do a job; but it 
works. The studs and the nuts that 
are in good condition are not disturbed, 
but broken are over 
Some officials will no doubt criticise the 
method, but the 
elimination of of ground 
joints and numerous studs and nuts 


studs welded 


others will welcome 


maintenance 


A Safety Wire-Holder 
Discussion 


M. P. DALTON 


A much more convenient holder than 
the one described by Joseph M. O’Dio- 
binck (AM—Vol. 77, page 542) can be 
made by splitting the tube longitudi- 
nally. Before splitting the tube, how- 
ever, two grooves should be turned on 
the outside near the ends to accommo- 
date clips of spring wire for holding the 
halves together. The halves can be 
separated by taking off the clips, per 
mitting the holder to be removed from 
the wire. The advantage of being able 
to remove the holder without sliding it 
to the end of the wire is well worth 
while. 

The clips should be fairly loose, as 
pressure of the hand on the halves of 
the holder will give a good grip on the 
wire being wound. If a specially tight 
grip is needed, the insides of the halves 
of the holder can be roughened by etch- 
ing with strong acid 
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Fig. 1—How the round, cartridge-type brushes are put in place 


Care and Maintenance of 


Portable Electric Tools 


JOHN §S 


. HAND 


Service Manager, Black & Decker Mfg. Company 


ORTABLE electric tools have in 

the past decade grown increas- 

ingly more important, not only in 
the large industrial plant but also in 
every other type and size of shop. 
While in comparison with other equip- 
ment they are light in weight and small 
in size, they are among the greatest time 
savers. In spite of this fact, however, 
portable electric tools do not receive the 
attention to which they are entitled. 
This neglect is probably due to the fact 
that portable electric tools are used in- 
termittently, and is responsible in the 
majority of cases for the failure of a 
tool during an important maintenance or 
repair operation. 

The principal electric tool manufac- 
turers maintain, for the convenience and 
protection of their customers, factory 
service branches that are located in 
strategic cities throughout the country. 
These service branches are manned by 
factory trained personnel, carry com- 
plete stocks of service parts, and are 
better equipped than the user to do good 
work, and at a lower cost. By sending 
tools requiring major repair work to a 
factory service branch the investment 
in these tools is safeguarded and satis- 
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factory performance definitely assured. 

General care of portable electric tools 
should and can be assumed by the user 
or a competent maintenance man. Such 
care includes cleaning, greasing, renew- 
ing carbon brushes and cable replace- 
ment. It is a good rule to inspect tools 
periodically and perform the following 
operations: 


1. Renew grease in gear case and arma- 
ture bearings. 

2. Inspect carbon brushes. 

3. Clean the accumulation of dirt from 
the ventilating holes. 

4. Inspect cable for breaks. 

5. Inspect switch connections. 

6. Wash accumulation of chips and dirt 
from chuck jaws. 

7. Tighten up all screws. 


By performing the above operations 
periodically, defects are instantly de- 
tected, and by being corrected will fore- 
stall a costly repair bill. And of equal 
importance, to the user, is the fact that 
the tool will not break down when it 
is needed most. 


FarLure TO OPERATE 


All tools are carefully inspected and 
tested before they leave the factory. It 
is safe to assume, therefore, that a new 


machine did operate before it left the 
factory, and that any failure to operate 
on the job is probably due to some exter- 
nal cause rather than to a defective part. 
Before writing to the manufacturer for 
replacement, it will save time to check 
the following conditions: 


Is the line dead? Test with a light. 


Re 
2. Are the receptacle and the plug or the 
attachment plug cap making good contact? 


3. Are both brushes touching the com- 
mutator? The brushes should slide freely 
in the holder. It is possible for an accumu- 
lation of dust to settle around the brushes 
and get between the commutator and the 
brush, thereby breaking the circuit. 


In a machine that has seen service 
there are several faults which may pre- 
vent operation. If the motor shows no 
indication of current, check the follow- 
ing conditions in addition to those given 
above for new tools: 

Worn out brushes. 

. Broken motor lead. 

Broken cable. 

Open circuit in armature or field coils 
. Switch not making contact. 

Broken cables and worn-out brushes 
are the most common faults that de- 
velop in use. At least 75 per cent of 
motor failure in portable electric tools 
can be traced to worn brushes. Brushes 
allowed to wear to within one-third of 
their original length will usually cause 
open or short circuits in the armature, 
due to the reduced spring tension which 
allows the brush to make infrequent con- 
tact with the commutator. This causes 
violent flashing and the generation of an 
excessive amount of heat, which usually 
throws the solder from the commutator 
bars, causing open circuit and the neces- 
sity of installing a new armature. 


-— 8 bo 
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FarLureE TO OpeRATE PROPERLY 


When the motor of a portable electric 
tool operates in an abnormal manner 
one of the following faults may have 
developed: 


Short circuit in field coil. 
Short circuit in armature. 
Open circuit in armature. 


Grounded field coil, armature or 
switch. 


wore 
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Fig. 2—Installing new brushes of the flat type 


Sort Circuit 


A short circuit is caused by a failure 
of the insulation between adjacent 
wires, and manifests itself by abnormal 
current and heating. The affected coil 
usually burns out if the machine is run 
any length of time while short circuited. 


Open CIRCUIT 


An open circuit is caused by a broken 
wire in the armature or field coils. This 
condition may not prevent the motor 
from operating, if the break is in the 
armature coils, but it will show loss of 
power and violent flashing at the 
brushes. If the open circuit is in the 
field coils the motor will not operate. 


GROUND IN CIRCUIT 


A ground is caused by a failure of 
the insulation between current carrying 
parts and the iron of the armature or 
field, or by the motor leads or switch 
connection leads coming in contact with 
the housings of the tool. A ground can 
be found by testing with a lamp circuit. 

A lamp circuit is made as follows: 





Fig. 3—Testing armature short cir- 
cuits in the “growler” 
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Cut one wire of a two-wire cable in about 
the center. Connect each of the cut ends 
to the terminals of an ordinary lamp 
socket. Attach one end of the cable to 
a source of power. Take off insulation 
of both free ends about one inch. Then, 
by touching these ends together the cir- 
cuit is completed through the lamp. 

A grounded motor will shock the oper- 
ator if the third or ground wire, which 
is usually determined by its red color, 
is not connected to the earth. Ground 
wire should be connected to the earth 
through a grounded conduit or other 
conductor at the plug end of the cable. 
A ground may burn off the conductor 
at the point where insulation fails and 
cause the motor to show symptoms of 
open circuit. 


ARMATURE FAvuLts 


Most portable electric tools are 
equipped with a universal motor. This 
motor being a descendant of the direct- 
current motor has the same weakest 
part, the armature. The life of the 
armature depends on how carefully it is 
used, and upon the quality of its design 
and construction. A grounded armature 
may go unnoticed until it develops an 
open circuit. If the ground is simply 
surface leakage due to moisture, a thor- 
ough drying may cure it. A short cir- 
cuit may develop in one of the armature 
coils or between the leads just back of 
the commutator. The commutator is one 
source of short circuiting in an armature 
which can be cured if detected before 
the damage has become fatal. Dirt and 
metallic particles on the commutator 
may make an electrical connection be- 
tween the bars. Frequent inspection and 
cleaning of the commutator will prevent 
this trouble. 

An armature may fail because the 
solder has been thrown out at the com- 
mutator lead connections. This may 
occur because of heat from heavy over- 
load or heat caused by violent flash- 
A worn 
brush or a brush not specified by the 


ing due to worn-out brushes. 


maker of the tool puts the responsi 
bility for such failure on the user. It is 
part of the service man’s job to see that 
the tool gets proper care and main- 
tenance, which in most cases will pre- 
vent the above troubles, and prolong the 
life of the motor. 


How To Inspect 


The proper procedure to be followed 
in making an inspection of a portable 
electric tool is to run the motor and note 
its general condition by a short test run. 
The first things to inspect are the 
brushes, which are reached either by re- 
moving the switch cover from end-handle 
tools, or the commutator end cover in 
the case of side-handle tools. Generally 
there are two types of carbon brushes 
used in portable electric tools, one known 
as “cartridge-type” brushes, as shown in 
Fig. 1, and the other as “flat” or “box- 
type” brushes, as shown in Fig. 2. They 
should be taken out of the brush hold- 
ers, inspected for wear, and cleaned so 
that they slide freely in the holders. 

Next remove gear case and wash out 
all old and dirty grease. The gears, 
bearings and other parts can then be in- 
spected for wear. All accumulation of 
dirt should be blown from switch, field 
case, and in and around the motor. 
This can best be cleaned by an air jet. 
All ventilating holes should be carefully 
cleaned to insure free circulation of air 
through the motor. 

Proper lubrication is essential to satis- 
factory operation. After washing all the 
old grease from the gear case and gears 
with kerosene or gasoline, the underside 
of the gears should be coated with grease 
before re-assembling in the gear case, and 
the gear case then filled two-thirds full 
with a good grade of medium grease. 


Testinc Fretp AND ARMATURE 


Before completely assembling the tool 
the electrical condition of the armature 
and field should be determined. In 
order to determine accurately the condi- 
tion of the armature and field it is 
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Fig. 4—Checking the armature for grounds, using a light in the circuit 


necessary to apply certain definite elec- 
trical tests. The armature is tested for 
open circuits and short circuits by means 
of an instrument commonly called a 
“growler,” as shown in Fig. 3. This in- 
strument, which is an _ electro-magnet 
operated from any lighting circuit, is 
made up of laminated iron forming the 
poles of the magnet, designed with a 
“V"-shaped opening so that any size 
armature can be tested. While the 
armature is in position between the poles 
a thin strip of metal, such as an old 
hack-saw blade, is then laid across the 
laminated iron of the armature parallel 
to the armature shaft. The armature is 
then rotated in the growler with the 
other hand, and if a short circuit is pres 
ent there will be a strong magnetic pull 
on the saw blade when it passes over the 
short-circuited coils of the armature, as 
shown in Fig. 8. 

When testing for open circuits the 
armature is placed in the growler the 
same way, and in addition to the thin 
strip of metal a piece of wire is bent 
into a “U” shape and held on the com- 
mutator so that the ends touch two 
adjacent bars. The flat metal strip is 
held on the laminated iron of the arma- 
ture, in line with the wire held against 
the commutator. There should be a 
magnetic pull tending to hold the metal 
strip against the iron, indicating that the 
circuit has been closed’ by the “U”- 
shaped piece on the commutator. The 
absence of this magnetic pull will indi- 
cate an open circuit in the armature coil 
connected to the commutator at this 
point. Make this test on all bars of 
the commutator. 


Testinc wits Lamp Circuit 


The tool may be tested for grounds 
with a lamp circuit, as described under 
“Failure to Operate,” or with a regular 
high-voltage ground tester. This test is 
shown in Fig. 4. 

Open circuit in field coils can be de- 
termined by connecting it to a low- 
voltage circuit with an ordinary door 
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bell or buzzer. If the coil is open no 
current will flow and the buzzer will be 
silent. A field which has developed a 
short circuit will usually show this con- 
dition by charred insulation, or it may 
be detected by a burnt odor. 

An attempt has been made in this 
article to give the user of portable elec- 
tric tool equipment sufficient informa- 
tion to permit the detection and repair 
of the more common tool failures. The 
importance of periodical inspection can- 
not be emphasized too strongly. If the 
small failure disclosed by periodical in- 
spection is immediately repaired, major 
breakdowns will be largely eliminated. 
It is also important to bear in mind that 
where major repairs become necessary, 
this work should be entrusted only to 
a factory service branch equipped to per- 
form this service quickly and efficiently. 


Home-Made Machines 
JOHN R. GODFREY 


Every once in awhile some large man- 
ufacturer gets the notion of building his 
own machine tools. Some of our auto- 
mobile builders have taken a shot at the 
machine tool game from time to time, 
usually through the medium of some 
subsidiary firm in which they were in- 
terested. The fact that they all 
abandoned the idea after a trial indi- 
cates that they didn’t find it as profit- 
able as some one led them to believe. 

There is no denying that some ma- 
chine tool builders have the notion that 
their machines are about right and fail 
to enthuse over suggestions from out- 
siders. All too frequently these sugges- 
tions apply only to a limited field of 
users, not to the majority. Then, too, 
machine builders are not infallible and 
sometimes pass up a good bet—don’t 
we all? And there’s no reason why a 
user of machines shouldn’t have them 
with all the gadgets in the world if he 
feels they will pay. But he should be 
willing to pay the price—a fair price 
of course. 





Being mostly familiar with mass pro 
duction costs he frequently feels that 
he is being robbed at the prices quoted 
by machine builders. So he decides t« 
show them a thing or two and starts 
to have them built in his own shop o 
elsewhere. His is an accurate product 
thanks to his machine equipment, an 
there’s no reason why his men can’ 
build machine tools—or is there? 

Days go by and the time costs moun! 
on the new machines. Being familia 
with mass production costs he can’t se 
why. Not being used to the work th: 
men run into snags they know not o! 
and costs continue to climb. Whe 
finished the machines represent a tid 
sum that makes his heart miss a fe) 
beats, and, of course, he hasn’t charge: 
any plant overhead against the jot 
Why should he? Wasn’t the plant there 
anyhow with taxes, insurance and th 
like charged to general expense? Ani 
even with only labor and material, the 
charges are plenty. But if these ar 
below the price of the machine tool 
builder, who has to charge all his over 
head, plus a profit, the home-made ma 
chine gets credit for saving money for 
the firm. And the manager poses as 
the fair-haired economy boy at the next 
directors’ meeting. 

The new machine looks all right 
and may perform O.K.—at first. But 
it’s dollars to doughnuts that it will need 
more nursing and coddling than the 
shop would think of giving to a ma 
chine built outside. Every type of ma 
chine has its peculiarities as to bearings 
and other points. And it’s hardly to 
be expected that men who may know 
motors or sausage grinders from thx 
ground up, will know all the idiosyn 
cresies of machine tools. The motor 
maker would expect to find the machine 
tool builder having trouble if he started 
to build motors. And he'd be very 
likely to have his expectations realised 
It works both ways. 


Honing Flywheel Clutch Faces 
Discussion 
FRANK C. HUDSON 


The honing of clutch faces as shown 
by Ernest Foldvary, (AM—Vol. 77, page 
607) shows the care taken in modern 
motor car details. I am, however, in 
clined to question the advisability of t! 
springs behind the hones. 

Cylinder honing began with spring 
mounted, or floating abrasive blocks 
This construction has given way (to 
rigidly mounted blocks which give much 
better results. I believe the device 
shown will do better work without the 
springs. 


AMERICAN MACHINIST 

















1a 


for 


sult 


the 
na 
na 
ngs 
to 
iow 
th 
yn 
itor 
ine 
ted 
ery 
sed 


pes 


EDITORIALS 


VOLUME 77 


AMERICAN MACHINIST ESTABLISHED 1877 


McGraw-HiLt PusiisHine Company, Inc 


NuMBER 20 











K. H. Conpir 


F. H. Cotvin 


EDITORS 


Civil Works 


and the 


Educational Munition Order 


RESIDENT ROOSEVELT has moved 

to substitute employment on “Civil 

Works” projects for direct relief 
under a dole system. His new Civil Works 
Administration directed by Harry L. Hop- 
kins, Emergency Relief Director, staged a 
meeting of governors, mayors and other 
regional administrators in Washington last 
week to consider projects and to discuss 
administrative methods. 


MOsT of the projects proposed can take 
care of unskilled labor and mechanics 
from the building trades only, as is to be 
expected in programs of this sort. There is 
plenty of unemployment in these groups, 
heaven knows, and we are for anything 
that will get the employable unfortunates 
back at work. But what about the equally 
unfortunate skilled men of the metal-work- 
ing industry? They can rake leaves and 
clean up roadside ditches but they would 
be happier and more useful at their own 
trades. 


WE therefore commend to President 
Roosevelt and Director Hopkins the Educa- 
tional Munition Order for which American 
Machinist has been fighting for the last ten 
years. Readers of the paper are too familiar 
with the details of the Educational Muni- 
tion Order plan to require a restatement of 
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them here. Briefly, the plan contemplates 
the placement of sample orders for muni- 
tions, gages, and other military ordnance 
necessities with firms that would be called 
on to produce them in an emergency. And 
to allocate them, without regard to competi- 
tive bids, at a price that will permit the 
manufacturer to come out whole. 


Two good reasons for acting now are: 


Many hours of useful, productive em- 
ployment would be provided for engi- 
neers, designers, draftsmen, toolmakers and 
machinists. These men otherwise can ex- 


pect little from C.W.A. 


Although we would be the last to ad- 

vocate jingoistic or alarmist moves by 
Washington we recognize all too clearly the 
unsettled state of affairs both in Europe and 
in the Far East, and we maintain that our 
defense organization should be in a state of 
readiness for emergency. The Educational 
Munition Order will go far to plug the gaps 
in our mechanical preparedness structure. 


WE urge those of our readers who agree 
that this project is sound and worthy of sup- 
port under present conditions to write to 
Mr. Hopkins advocating it as a feature of 
his program. 
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Stress Duties and Soft Pedal Rights 


Most of us get excited over our rights as individuals 
and forget our obligations to the others who make up 
the country. The rights of labor and of management 
are secondary to the duty of us all to do what we can 
to hasten recovery. The mere right to organize does 
not compel unionization, nor should it encourage 
an unfair attitude on the part of either labor or 
management. 

Labor leaders of outstanding ability are not plentiful. 
Many are adroit politicians brought up in the hard 
school of industrial warfare. And unfortunately we 
have plant managers who lack sufficient ability and 
vision to fit them for the new era in manufacturing. 
Both sides have much to learn in working out plans 
that will promote harmony and secure the industrial 
peace and progress that are far more essential than 
the rights of individuals on either side. For progress 
means a greater degree of real prosperity for every 
citizen. 

If all concerned would soft pedal their rights and 
study their duties more carefully, many of our troubles 
would disappear into thin air. 





. CHIPS ° 





Washington—38 states vote repeal of the 18th Amend- 
ment and plans are made to regulate liquor sales and 
eliminate special taxes ... Political revolt against 
“ins” continues as machines in Boston, New York and 
Philadelphia go down to defeat ... Johnson and 
Wallace rush west to allay unrest in farm belt... 
Return with favorable reports on reception . . . Con- 
troller General McCarl rules Ford bids acceptable on 
ground he is complying with code requirements . . 
Hull sails for Montevideo on good will mission to aid 
trade . . . Roosevelt and Hopkins assemble Civil 
Works Conference in Washington to plan transfer of 
idle from relief to made-work payrolls . . . Conserva- 
tive Treasury officials out ... Morgenthau acting 
Secretary . . . NRA code enforcement gets Johnson’s 
special attention ... NRA workers move to form 
union to get reasonable hours. 


Foreign—Maxim Litvinov leaves Washington after 
having reached recognition understanding with Presi- 
dent Roosevelt ... Nazi terrorism wins hollow 
victory at polls... Death penalty restored in 
Austria to stay riots ... Mussolini prepares to 
abolish parliament as needless encumbrance . . . New 
Cuban revolt put down by de facto government .. . 
Soviets arrange with Curtiss-Wright to build Cyclone 
airplane engines in Russia under American supervision 
. . . Japanese trade up 34 per cent in six months . . 


Great Britain to pay $7,500,000 on war debt Dec. 15 
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. . . Decides to build larger cruisers to match U. S. 
and Japanese units. 


Finance—Dollar fluctuates as price of gold is lifted 
. . « Wall Street grows more apprehensive about infla- 
tion and stock sales drop . .. Bond prices follow 
dollar down . . . Industrial Conference Board esti- 
mates New Deal has cost eleven billions to date . . 
General motors votes 25 cents extra dividend... . 
RFC reduces interest rate on railroad loans from 5 
to 4 per cent... Fahey, new Home Loan Bank 
chairman, acts to release $930,000,000 in closed banks 
. . . White House conference agrees to continue gold- 
buying experiment . . . Morgan & Co. announce call- 
ing of 80 per cent of so-called Bond Pool debentures 
. . . Wall Street takes this as evidence that bonds 
no longer look attractive to financiers . . . Federal 
Reserve practically stops open market operations . . . 
Bank clearings 6 per cent over 1932 . . . Senate com- 
mittee subpoenas bank presidents to report extent of 
loans for speculation . . . District Court upholds 
anti-hoarding law. 


Industry—Automobile output in October 415 per cent 
ahead of October, 1932 . . . Strikes cause low point 
in production of cars to occur one month later than 
usual . . . Atlantic Coast Line cuts passenger fares 
to 2 cents, eliminates Pullman surcharge . . . Sea- 
board Air Line establishes coach rate of 2 cents . . . 
Glass factories stimulated by repeal vote . . . Ship- 
building at lowest level on record . . . Col. Ayers, 
after study of strike figures, believes that NRA has 
caused abnormal increase in labor troubles . . . Penn- 
sylvania to buy 100,000 tons of new rails, 27,000 tons 
of the new 152-lb. section . . . Will build 500 auto- 
mobile cars in its own shops... C. & N. W. orders 
65,000 tons of rails . . . Ford resumes steel manufac- 
ture as protection against rising prices . . . Jobs up 
85,000 in October, payrolls $6,000,000 . . . Strikes cost 
wage loss of $24,000,000 in four months. 


Trade—Retail buying at best rate since August .. . 
Retailers have placed orders half-a-billion above 1932 
purchases . . . Chain store sales up in October . 
Chicago reports revival of retail buying . . . Fund of 
$150,000,000 provided to peg corn price . . . Eastern 
railroads vote to reduce freight rates on relief supplies, 
Southern and Western roads doing likewise . . . Better 
performance of chain and mail order retailers as com- 
pared with department stores taken to indicate that 
recovery moves have aided the small income group 
more than others. 


Indicators—Electric power production gain over cor- 
responding 1932 week rises . . . Wholesale price index 
rises almost 2 per cent in week . . . Business Week’s 
index remains constant at a shade under 60 . . . Steel 
production at 26.9 per cent of capacity according to 
American Iron & Steel Institute figures. 
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Johnson Calls Hearing 


on Price Increases 


Wasuineton—Prices will be the sub- 
ject of a special hearing called by Gen- 
eral Johnson for December 12 at the 
U. S. Chamber of Commerce Building, 
Washington. While designated as a 
fact-finding inquiry, the hearing evi- 
dently is the first step by the NRA to 
curb price increases above those justi- 
fied by increased costs caused by codes 
or the President’s Reemployment Agree- 
ment. 

Complaints will be heard on prices 
considered unwarranted, and industries 
or firms affected will be given an op- 
portunity to present evidence in their 
defense. As with other NRA public 
hearings, notice of the evidence in de- 
tail to be presented at the hearing must 
be filed in advance. Deputy Adminis- 
trator, Arthur D. Whiteside will preside. 


Gear Code Heard 
In Twenty Minutes 


With its public hearing held Novem- 
ber 8 and its approval on November 
15, the code of fair competition sub- 
mitted by the American Gear Manu- 
facturers Association exemplifies the 
spirit of dispatch with which NRA now 
functions. Assistant Deputy Adminis- 
trator George S. Brady presided at the 
hearing. 

Replying to a suggestion made by 
William B. Henderson, representing the 
Machinery and Allied Products Insti- 
tute, H. H. Kerr, president of the Bos- 
ton Gear Works and chairman of the 
gear code committee, said the provisions 
were not intended to cover the replace- 
ment of gears by manufacturers of ma- 
chinery but would include those mak- 
ing gears for the open market. 

At the time of the hearing, briefs had 
not been received from machinists and 
labor metal trades representatives, but 
Mr. Brady indicated that these would 
be discussed in a post hearing confer- 
ence. Several minor changes were made 
to clarify the wording of the code. 


Ford to Hold N. Y. Show 


Beginning December 9 and _ lasting 
until December 23, the Ford Motor Co. 
will hold a manufacturing exhibition at 
the Port of New York Authority Build- 
ing. Machining and assembling opera- 
tions will be shown on two floors. It is 
understood that 350 manufacturers will 
cooperate with the Ford Motor Co. in 
demonstrations in conjunction with this 
show. 
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Nineteen More Metal Codes 


Approved 


Since our last report on code ap- 
provals. President Roosevelt has affixed 
his signature to nineteen more codes of 
fair competition in the metal-working 
field bringing the total in this classifica- 
tion to 40. The additions are tabulated 
on the following page with maximum 
hours, minimum wages, approval dates 
and the deputies who presided at the 
code hearings. 

Accompanying the machine tool build- 
ers’ code was a letter from Ralph E. 
Flanders, president, Jones & Lamson 
Co., to President Roosevelt. This letter, 
reproduced on Page 2 of this number, 
points out that the financial-speculative 
process rather than industry is chiefly 
responsible for the present economic dis- 


tress. It also exposes current false 
theories regarding over-production and 
the social danger of improved ma- 
chinery. 


As finally approved, the machine tool 
code differs considerably in detail from 
the draft first presented as given in 
these pages (AM—Vol. 77, page 564c). 
Many of the changes are minor ones and 
serve primarily to bring the code to con- 
form to a standard that has been 
evolved in the NRA. 


The carefully phrased merit clause has 


been deleted along with many others of 
its kind in accordance with the Presi- 
dent’s letter to General Johnson (AM- 
Vol. 77, page 724a). The minimum 
wage was raised to 40 cents an hour 
from the 35 cents originally specified 
and the number of learners permitted 
is now 74% per cent as against 5 per 
cent in the first draft. Office workers 
will receive $15 per week minimum, in- 
stead of the $14 first proposed. The 
paragraph on apprentices has been clari- 
fied and permits the operation of a bona 
fide apprentice system up to 10 per cent 
of the total force. 

Seven industrial members, at least five 
of which belong to the N.M.T.B.A., will 
constitute the Supervisory Agency after 
a temporary period of 60 days, during 
which the present code committee will 
officiate. In addition, the Administrator 
may appoint up to three non-voting 
members. 

Statistical data required is specified 
far more in detail than in the original 
draft. Trade practices, formerly covered 
hy a general statement, are fully listed 
in the approved code. 

Additional sections on export trade, 
effective date, monopolies and code mod- 
ification conform to standard procedure. 





° INDUSTRIAL REVIEW ° 





Somewhat to the surprise of the 
pessimists October machinery busi- 
ness, particularly in machine tools, 
for which the index figures are now 
available, was better than Septem- 
ber. The feeling is that the Octo- 
ber level has been maintained dur- 
ing November for the industry as a 
whole although there is no uni- 
formity in plant activity, some 
being as far below normal as others 
are above. Members of the trade 
are beginning to look forward to 
1934 with considerably more op- 
timism. 

In the East nothing very startling 
has occurred during the last fort- 
night. A little business is being 
placed in Boston agencies although 
there is a feeling that there might 
be more if NRA were not in the 
picture. New York business is 
about holding its own. Philadel- 
phia is disappointed but is expect- 
ing some Government orders. Re- 
ports from Pittsburgh indicate 
some betterment in business. One 
order of appreciable size broke last 
week and stray one-machine orders 
continue to come in. 

e Although there has been some- 
thing of a lull in Cincinnati during 
the last ten days enough business 


has been placed to maintain an 
optimistic attitude. The year is 
ending better than many machinery 
men had feared it would. Indiana 
is apparently in better shape in- 
dustrially than it has been for sev- 
eral years, judging by employment 
figures and machinery inquiries. 
Inquiries are also better in St. Louis 
and some orders are being placed. 
Relief needs and doubt about 
monetary policies seem to be the 
only dark spots in an otherwise 
brighter scene. 

Supply business is better in 
Detroit and the strike is over. 
Miscellaneous machine tool orders 
have been placed but programs of 
any consequence will evidently wait 
until manufacturers see how the 
public likes the new cars. A better 
market for cars in 1934 is confi- 
dently expected. Strikes are in- 
terfering to a certain extent with 
business in the Chicago territory 
but a distinct turn for the better by 
January is looked for. Labor 
troubles in Milwaukee have been 
few but financial difficulties are 
numerous. It is still very hard to 
borrow money. There have been 
some lay-offs but plants are busier 
on the average. 
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Approved Codes in the Metal-Working Industry 
(Continued from AM—Vol. 77, page 710) 
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Code Sponsor 





Rock Crusher Manufacturers Association 
Fabricated Metal Products Federation 
Steel Founders Society of America 
American Petroleum Equipment Sup- 


pliers Association 


Copper and Brass Mill Products Asso- 
ciation 


Buff and Polishing Wheel Manufacturers 
Association 


Buffing and Polishing Composition Man- 
ufacturers Association 


American Washing Machine Manufac- 
turers Association 


Oftice Equipment Manufacturers Insti- 
tute 


Business Furniture, Storage Equipment 
and Supply Industry 


Motor Fire Apparatus Manufacturers 
Association 


Shovel, Dragline and Crane Institute 


National Association of Printers Rollers 
Manufacturers 

Automotive Parts and Equipment Man- 
ufacturers, Inc.; Motor Equipment 
Manufacturers Association; National 
Standard Parts Association 


National Machine Tool Builders Asso- 
ciation 


American Gear Manufacturers Associa- 
tion 


Scientific Apparatus Makers of America 


National Screen Institute 


Special Tool Die and Machine Shop 
Institute 


























Steel Code Continued 


Expressing satisfaction with the oper- 
ation of the steel code to date, the 
American Iron and Steel Institute has 
requested an extension until May 31, 
1934. The code originally provided for 
a 90-day trial period which has now 
expired. 


Screw Thread Report 


Issued 
The National Screw Thread Commis- 


sion has issued its fourth report, ap- 
proved as of April 10, 1933. Among the 
major revisions are: the addition of 154, 
314, 31%, 334 and 4 in. sizes to the 
coarse-thread series; addition of a 13¢ 
in. size to the fine-thread series; the 
elimination of all sizes above 1% in. 
from the fine-thread series, and the elimi- 
nation of small machine screw sizes from 
Class 4, close fit. Other changes are: ad- 
dition of four sizes and pitches to the 
hose-coupling threads; revision of toler- 
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threads, including a new recommended 
series of diameters and pitches. New 
material added includes specifications for 
8- and 16-pitch thread series for special 
applications and a table of tolerances for 
gages used in the inspection of Class 4, 
close fit. Known as miscellaneous pub- 
lication No. 141, the report can be ob- 
tained for 15 cents from the Superin- 
tendent of Documents, United States 
Government Printing Office, Washington, 
D.C. 


Industry Reemploys 
85,000 in October 


According to Labor Department fig- 
ures, 85,000 more obtained industrial 
employment during October at estimated 
wages of nearly $6,000,000. Since March 
a total of 2,800,000 workers were re- 
turned to work in a large group of man- 
ufacturing industries and sixteen non- 
manufacturing industries. 











Maximum Minimum Deputy Approval! 
Hours Wages Administrator Date 
40 40c; office workers $12-$15. Muir Nov. 1 
40 40c males, 35c females; 30c females South ; office King Nov. 2 

workers $12-$15. 
40 From 25 to 40c depending on district; office King Nov. 2 
workers $15. 
40 40c North; 35c South; office workers $15; boys Muir Nov. 2 
40 40c males; 35c females. King Nov. 2 
40 40c; on light repetitive work 324c; office workers Muir Nov. 4 
5. 
40; 2 shifts 40c; on light repetitive work 32c; office workers Muir Nov. 4 
». 
40 40c male; 36c female; office workers $15. Murray Nov. 1} 
40 40c male; 35c female; office workers $12-$15. Kemp Nov. 4 
40 40c male; 35c for female workers on visible filing Kemp Nov. 4 
equipment; office workers $14-$15. 
35 shop 40c;: office workers $14. Lea Nov. 8 
0 office 
40 40c; office workers $12-$15. Muir Nov. 8 
40 i5e: learners 80% of minimum; office workers Muir Nov. 8&8 
15. 
40 40c male; 35c female; 874% of minimum in Lea Nov. 8& 
South. 
40 40c unless less was paid July 15, 1929, but not Muir Nov. % 
less than 35c; office employees $15. 
40 40c; office workers $15; no decreases. Muir Nov. 15 
40 $15 week; time and a half for overtime. -addock Nov. 15 
i $16 shop; $15 office; 80% of minimum for office Pirnie Nov. 15 
boys and girls. 
40; 48 i0c.; learners and superannuated workers 80% of Muir Nov. 17 
during peaks minimum; office workers $15. 
~— er 
s i s: C e 
ances for pipe and thread gages; and §=©6©()j] Burner Show Planned 
revision of specifications for Acme 


for March 


Philadelphia has been selected as its 
show city for 1934 by the American 
-Oil Burner Association. The eleventh 
annual A.O.B.A. exhibit will be held at 
the Commercial Museum in that city on 
March 5-9. 

In commenting on the forthcoming 
show, Morgan J. Hammers, president of 
the association and chairman of the oil 
burner code authority, said: “With the 
industry’s celebration of a Decade of 
Progress at its tenth convention last 
year in Chicago, there ended a period 
which successively witnessed trial and 
error, recognition, prosperity and de- 
pression. Beginning with the Philadel- 
phis convention, which marks the open- 
ing of our second decade, the industry 
appears to be moving into an era of 
greater stability and mass marketing.” 

A prospectus, “Eleven Years Later,” 
describes plans for exhibits to be dis- 
played at the show. 
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Barth and Alford 
To Speak at 
Taylor Celebration 


As a part of the celebration in honor 
of the 50th anniversary of the gradua- 
tion of Frederick W. Taylor, Stevens 
Institute of Technology will hold a 
metal-cutting demonstration in the Navy 
Building at 2 p.m. December 7. The 
demonstration, which has been planned 
to show the increase in cutting efficiency 
made by Taylor, is a part of the annual 
meeting of the A.S.M.E. to be held 
during that week. 

Carl G. Barth, who was associated 
with Taylor in his work on metal cut- 
ting and who developed the mathemati- 
cal relations given in “On the Art of 
Cutting Metals,” will talk on the original 
Taylor experiments. L. P. Alford, vice- 
president of the Ronald Press Co., will 
discuss the economic effect of Taylor's 
work and the development of the Taylor- 
White process. 

Five kinds of tools will be used in the 
demonstration: plain carbon steel; self- 
hardening tool steel of the type in use 
when Taylor did his work, and hardened 
at a red heat; the same tool hardened 
according to Taylor’s recommendations; 
Taylor’s composition as given in “On 
the Art of Cutting Metals”; and a good 
modern tool of 18-4-1 analysis. 

The cutting tests will be given in two 
sections. The first will include a run of 
each tool at a practical shop speed for 
a cut vs in. deep and a feed of ¥ in. 
on medium steel. The second part of 
the demonstration will test each tool to 
destruction. A graphic cutmeter will en- 
able everyone present to read the cutting 
speed. 


Conference Board Reports 
Growth of Works Councils 


According to a recent report of the 
National Industrial Conference Board, 
employee representation in industry 
through works councils has progressed 
rapidly during the last decade. In 
1919, the board reports, there were 196 
factories with 403,765 employees oper- 
ating under the works council plan; in 
i932, the corresponding figures were 767 
plants with 1,263,194 employees. 

The total membership of the American 
Federation of Labor in 1932 was 2,532,- 
261, of which not more than half was 
employed in factories and mines. Thus 
the membership of factory employees in 
works councils was at least equal to 
the A. F. of L. members in industry. 
However, under the National Recovery 
Act, organized labor has doubled its 
membership in six months. 
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Deputy 
Date Place (Administrator 
Nov. 22 Washington Hotel Malcolm Muir 
Nov. 23 Carlton Hotel H. O. King 
Nov. 24 Willard Hotel Malcolm Muir 
Nov. 27 Carlton Hotel Malcolm Muir 
Dec. 4 Dept. of Commerce Malcolm Pirnie 


Metal-Working Code Hearings Scheduled 


Association 


Diesel Engine Manufacturers 
National Association of Coin Operated 
Machine Manufacturers 


Conveyor & Material Preparation 
Equipment Manufacturers 


Marine Auxiliary Machine Manu- 


facturers 


Metal Lath Manufacturers 





Sharpe Issues Call for 
New England Conference 


In a statement officially calling the 
Ninth New England Conference, Henry 
D. Sharpe, president of the Brown & 
Sharpe Co. and president of the New 
England Council, stated that it is 
“essential that the New England States 
and their business interests counsel to- 
gether.” 

“Since the New England Conference 
was established eight years ago,” said 
Mr. Sharpe, “it has carefully refrained 
from acts or expressions of a sectianal 
nature. On the other hand, is New 
England to remain silent while repre- 
sentatives of Mid-Western and Southern 
areas demand of the President of the 
United States a program that includes 
positive, deliberate inflation of our cur- 
rency? 

“New and startling developments have 
come along in such rapid succession that 
much confusion exists and little is 
known as to results. For that reason, 
the New England Council is checking 
the progress in New England of various 
features of the national program. It is 
conducting also a particularly searching 
inquiry into the effects of NIRA upon 
New England industries. This inquiry 
is being made in cooperation with the 
National Industrial Conference Board, 
which has long been distinguished for 
its valuable work in the industrial field. 

“The results of these inquiries will be 
presented to those attending the Ninth 
New England Conference in Boston, 
November 23-24.” 


Foundry Equipment More 
Active in October 


Foundry equipment orders recovered 
a good part of the loss shown in 
September as reflected by a rise in the 
index to 42.5 in October. This com- 
pares to 34.9 in September and 23.2 for 
October, 1932. Shipments showed a 


slight improvement at 42.1 as against 
$1.5 last month. Unfilled orders were 
off a trifle with an index of $1.7 com- 
pared to 32.0 for September but well 
above October of last year when this 
figure was 24.4. 


Civil Work Program 
Designed for Relief 


Putting 4,000,000 men on a $600,000, 
000 payroll is the administration’s forth 
right method of tiding the unemployed 
over the winter. Three million men now 
on the dole will receive a wage for 
“civil” work of a minor character in local 
communities. The plan also anticipates 
that 1,000,000 more men not now on 
relief rolls will be driven to seek the aid 
of public agencies by winter's hardships. 

Federal, state and local funds will be 
pooled to foot the largest payroll in all 
history. The Public Works Administra- 
tion has allotted $400,000,000. The 
Federal Emergency Relief Administra- 
tion will put up $60,000,000 and local 
communities are counted upon to con 
tribute $130,000,000. The total will 
carry the program forward for three 
months to February 15, allowing approx 
imately $100,000,000 for equipment, tools 
and materials. President Roosevelt has 
intimated that Congress will be asked to 
appropriate the funds needed after that 
date. 

The civil works program, directed by 
Harry L. Hopkins, Federal Emergency 
Relief Administrator, will not encroach 
upon the Public Works program, accord 
ing to Harold L. Ickes, administrator of 
Public Works. He describes the work to 
be done by the local civil works divi- 
sions as the kind that now is done, if 
done at all, by the municipality with 
day labor. Towns will not be permitted 
to undertake with the funds put at their 
disposal public works projects of the 
character now financed by the PWA and 
the municipality on a 30-70 per cent 
basis. 
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British Machinery Trade 
Trails General Improvement 


Lonpon — Official figures relating to 
employment and returns on overseas 
trading indicate that improvement in 
British industry continues, even if the 
advance is moderate. Up to the present, 
it has shown itself mainly in internal 
trade. For the nine months of the cur- 
rent year, imports at £487,854,427 are 
still £32,358,922 below the corresponding 
figure for 1932, and, of course, far 
(£133,492,601) below that for 1931. Ex- 
ports, however, have almost caught up 
with last year’s, the total so far being 
£268,389,862 or only £2,717,614 lower 
than 1982, though £24,000,739 below 
1931. Exports of imported merchandise 
are entered at £37,162,594 in the cur- 
rent year, which is £1,865,526 below 1932 
and £11,092,826 below 1931. 

Imports of the class, wholly or mainly 
manufactured, were valued at £108,806,- 
666, a decline so far of £9,495,869. The 
chief item is a drop of £2,761,811 in 
iron and steel and their manufactures. 
Machinery at £6,119,913 comes next, 
with a decline of £1,722,824. Exports of 
wholly or mainly manufactured goods 
are not far behind the 1932 figures, total- 
ing £206,031,640, a decline of £800,561. 
The chief drop here is in machinery 
which, at £19,771,229, is £2,883,220 
lower. In non-ferrous metals and their 
manufactures a big increase is shown, 
the total, £9,018,249, being £4,205,960 in 
advance of the first nine months of 
1982. 

Both imports and exports of manufac- 
tured goods increased in value during 
September, as compared with 1932. Im- 
ports rose by £913,263, and manufac- 
tured exports by £4,891,048. 

Of the machinery imported during the 
nine months, valued at £6,119,913, a 
large part, namely, £2,775,338 is un- 
classified. Of the remainder machine 
tools form the first item at £567,666. 
Next is textile machinery at £558,915, 
with printing and bookbinding machin- 
ery at £463,649. Following are sewing 
machinery at £64,452, plus parts at 
£267,440, with agricultural machinery at 
£245,469 and refrigerating machinery 
at £240,665. 

In exports, machinery to the value of 
£5,804,587, out of a total of £19,771,229, 
is not classified. Textile machinery 
comes first with a total of £3,777,310, in 
which machinery for spinning and twist- 
ing and preparatory processes was valued 
at £2,478,970. Exports of electrical ma- 
chinery were valued at £1,957,983, of 
which £555,350 went to the countries of 
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Europe, £376,956 to South Africa, and 
£347,529 to British India. Apart from 
locomotives, motor vehicles and aircraft, 
prime movers were sent abroad during 
the first nine months of this year to the 
value of £1,615,726, of which £1,377,993 
is represented by internal-combustion 
engines. The leading market was Europe 
at £434,218, followed by British India 
at £258,365, and countries of South 
America at £116,932. Boilers and boiler 
house plant sent abroad were valued at 
£1,142,182, agricultural machinery at 
£626,653, printing and bookbinding ma- 
chinery at £605,685, cranes and hoists at 
£557,088, and pumps at £463,041. 

Machine tools were exported to the 
value of £1,034,377, or less than half the 
1932 figures for this period. The sum, 
however, approaches that of 19831, 
namely, £1,291,748. The decline is ac- 
counted for by the drop in shipments 
to Russia. During the current year 
machine tools have been sent to that 
area to the value of £591,419, which 
compares with £2,017,743 in 1932. Some 
decline is also shown in other European 
countries and in British India. An in- 
crease is shown as regards South Africa, 
the machine tool exports having risen 
in that area from £30,833 to £36,717, 
and still greater improvement is shown 
for Australia, where the exports rose 
from £6,010 in the first nine months of 
1982 to £29,265 in the corresponding 
period of this year. 


Interest Rate Cut 
To Speed R.R. Buying 


The Administration made another at- 
tempt this week to infuse the railroads 
with more enthusiasm for the “buy now” 
campaign, when the Reconstruction Fi- 
nance Corporation announced a reduc- 
tion from 5 to 4 per cent for one year 
from November 1 on railroad loans old 
and new. This is the rate charged by 
the Public Works Administration. The 
reduction, which amounts to $3,869,000 
on outstanding loans of $386,955,000, is 
subject to the condition that the 61 
roads, indebted to the R.F.C., will not 
only spend this money but “very sub- 
stantial additional amounts” in relief 
employment and the purchase of sup- 
plies. The least expected from the rail- 
roads, according to R.F.C. Chairman 
Jesse Jones, is that they will match the 
interest cut dollar for dollar. 


Engineering Collections 
To Be Displayed 


Through its Division of Engineering 
Drawing and Descriptive Geometry, the 
Society for the Promotion of Engineer- 
ing Education is sponsoring a series of 
four projects which will be displayed at 
the annual meeting of the society at 
Ithaca, N. Y., in June, 1934. These 
are: 

1. A collection showing the evolution 
of instruments used in engineering draw- 
ing. 

2. A collection of old drawings se- 
lected to show the development of en- 
gineering drafting room practice. This 
exhibit will also show various means of 
reproducing drawings. 

3. A collection of the work of writers, 
old and modern, on descriptive geometry. 

4. A series of bulletin board posters 
carrying a portrait and biography of per- 
sons prominent in the history of engi- 
neering. 

Dexter S. Kimball, director of the 
College of Engineering at Cornell Uni- 
versity, is arranging for the displays. 


General Motors Commemo- 
rates Silver Anniversary 


In observing its 25th anniversary, now 
under way and to be continued through 
the New York Automobile Show, the 
General Motors Corporation will em- 
phasize the progress of the automobile 
industry and its contribution to social 
changes. The metallurgical industry is 
given recognition as among the most 
important contributors to this progress. 
Without alloy steels, of which the auto- 
mobile has become the largest user, the 
modern motor car would not give de- 
pendable high-speed transportation. 

A silver medallion, designed by 
Norman Bel Geddes, will commemorate 


‘ the anniversary. 


Road Asks for Rail Loan 


First to apply for a loan from the 
$51,000,000 allotment by the Public 
Works Administration for the purchase 
of rails is the Chicago, Milwaukee, St. 
Paul & Pacific Railroad. In an appli- 
cation te the Interstate Commerce Com- 
mission, the road asked authority to 
issue 4-per cent 10-year promissory 
notes to the government for the pur- 
chase of 50,000 tons of rails at the 
agreed price of $36.875 a ton. The com- 
pany also intends to apply for an addi- 
tional loan to purchase rail fastenings 
when the price is determined by com- 
petitive bids to be requested by Rail- 
road Coordinator Eastman. 
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Machine Tool Orders ee ae 
October, net profit $83,270; September, 
Mo nt Sh l net profit $73,013; October, 1932, net loss 
u ar on 
. pty 
. Hudson Motor Car Co. 
— . aes os , “ ie : Bi eer September quarter, net profit $19,048; 
r- Exceeding expectations, the October per cent of the total business. Because preceding quarter, net profit $164,540; nine 
of index of gross sales, as reported by the of dollar depreciation this business — }j95ths, net tone $1,307,422 ; nine months, 
raps . . : : 2 932, net loss ,630, , 
at National Machine Tool Builders’ Asso- should increase in November and De- “ 
at ciation, at 67.1 spurted for a new high cember. Kelsey-Hayes Wheel Co. 
- for 1933 and 1932 as well. Last month Another encouraging factor was the  ,, September quarter, net poe gtssai4: 
“ sie X : z 2 - “( quarter, 932, ne oss 653, ; 
the figure was 55.8 and in October 1932 better distribution of sales in October. nine months, net loss $234,982; nine 
° = ° 7° ° oO s 32 > ss 7 7 
- it was 27.4. The volume of orders is While the improvement was most pro- oe, ee, OS ee ee 
, now five times that of the low point nounced for the smaller manufactures Mack Trucks, Ine. 
reached in March of this year. (Index C = 145.8) all groups did con- Nine months, net loss $567,211; nine 
Thi . a ry . . © onths, 1932, net loss $961,776 ; Septembe 
2. While part of the advance is seasonal, siderably better than in September. Only manee r, net ao et tee hd Bo yea 
n- most of it has been caused by efforts fifteen concerns reported a gross sales  {%";, "et loss Marre September quarter, 
. x ; : ‘ 932, ne oss, , 834. 
is of manufacturers to offset higher labor index less than 100. Seven did better 
of costs under NRA by the use of more’ than 200 per cent. McCord Radiator & Mfg. Co. 
efficient equipment. The rise in ma- At 105.4, the index of unfilled orders ‘.~ wrettE _—_ 602.905 last year, 
i s ; - nie OSs e658,i17; September quarter, net 
S. chine tool activity is the more marked for October was substantially above the profit, $5,167; preceding quarter, net profit 
¥. because of hesitation in other industries. September figure of 85.9 and the Octo- a ee en Se ee 
rs Another stimulus has been the in- ber 1932 figure of 41.0. The shipments Mergenthaler Linotype Co. 
.- creased sales abroad which in the past index of 51.7 compares with 42.9 for last Year ended Sept. 30, net loss $959,253; 
i- three months have averaged about 22 month and 45.4 for last vear. Oe ee Se ae ee eee 
Murray Corp. of America 
7 Nine months, net loss $343,987; last year, 
; . : net loss $1,419,523; September quart or, net 
1 October Orders for Machine Tools profit $133,359; preceding quarter, net loss 
$31,668 ; September quarter, 1932, net loss 
” $293,106. 
a Index A Index B Index C otal ; 
raged of reports .. cee, ; 27 26 21 74 Reliance Mfg. Co. 
ass bases nae $2,673,997 $ 2 50 $ 
> ose 4 ~ , $2,673,997 $633,882 $118,450 $3,426,329 Nine months, net profit $534,826; nine 
>. sross orders for month 63.3 68.4 145.8 67.1 months, 1932, net profit $247,441; Septem 
Cancellations .......... 0.2 0 0 01 ber quarter, net profit $294,899; preceding 
, quarter, net profit $182,507; September, 
7 - — —_——— 1932, quarter, net profit $156,734. 
Net I Gta ae ra le eee 63.1 68.4 145.8 67.0 . 
yw i See ed eed. vena 52.3 49.1 51.0 51.7 Spicer Mfg. Co. 
zh Unfilled orders .......... Pe caneetes 104.2 102.2 149.2 105.4 Nine months, net loss $114,792; same 
Three months’ average of gross orders 60.9 51 229 period, 1932, net loss $612,672; September 
ne € onths average ot gross rder 0). 51.9 83.2 60.1 qanetee, a A oe F preceding quar- 
| F ter, ne rofi 54,795; Septe r arter 
n- Base—Average shipments for the year 1922-24. 1932, net toss $304,035 a 
ile Index A—Base more than $50,000 ; 
al Index B—Base $10,000 to $50,000. Timken Roller Bearing Co. 
is Index C—Base less than $10,000 Third quarter earnings, $970,334; pre- 
‘ ceding quarter, net profit $929,460; third 
ot Gunes, -~" a. loss $444,807; nine 
months, net profit ,623,728; nine s 
m 1932, net lowe $37.586 nine months, 
“ Packaging Machinery R. T. Bacher, president, McDonald 
* \ Y Engineering Corp. 
x Makers Re-Elect Leonard C. E. Schaeffer, sales manager, Stokes B U ~ INE Ss S IT 
. . & Smith Co EMS» 
At the first annual meeting of the . . 
bv itil 2 aaa ~ 2 o,° ° ° 
“ “tare tg var ypow ry Manufacturers Additional vice-presidents were chosen 
: —— ormal organization was com- ty head divisional activities. I'he Monarch Machine Tool Co., Sid- 
pleted and the following officers re- ney, Ohio, has established a permanent 
elected: demonstration division at its pla 
~~ plant for 
resident—H. H. Leonard, vice-presi- the purpose of exhibiting and demon- 
dent and general manager, ( onsolidated CORPORATION strating its new line of machine tools as 
Packaging Machinery Corporation. well as the present units. 
1e Vice-presidents—R. L. Putnam, presi- 
. ° . re + ‘x-Cell- irc » 4 ’ . 
lic dent, Package Machinery Co.; A. Kirke REPORTS . t my ; =o oe M oe ‘ —— De 
. . rol as ad . . nts 
se Becker, vice-president and general man- . on a ft +“ Ee C oC 2 
ot. ager, Peters Machinery Co representative for the Ex-Cell-O, Con- 
. 7 a . % tinental Tool and Krueger-Wayne “ 
i - In addition to these officers, the fol- Addressograph-Multigraph Co. livisi ~— I a ” ag od Tool 
. : : divisions i . s y 
- lowing compose the Institute's board of September quarter, net loss $20,869; pre- : - - . = urge erritory, 
to directors: ceding quarter net loss $45,714; September with headquarters at 6388 Penn Ave. 
° me yuarter, 1932, net loss $75,199. 
ry A. G. Hatch, general manager, M. D. ic ¥ -_ — The Bryant Machinery & Engineering 
ir- Knowlton Co. Curtiss-Wright Corp. Co., Chicago, Ill., has announced that 
he G. Prescott Fuller, Dexter Folder Co. ,,September quarter, net profit, $i6s.075: ©. B. Scumentz has become associated 
mn - Morehead Patterson, vice-president, Lot Aeronautical September quarter, with THomas M. Rees, 18 Fancourt St., 
. ° ° " net profit $77,936; same quarter, 1932, net ° . ° 
di- American Machinery & Foundry Co. loss $218,312. wie: ; Pittsburgh, Pa., in representing Bryant 
gs W. J. Donald was re-elected executive E. GC. Bedd Mfc. C in the Pittsburgh district. Mr. Schmeltz 
. ° “ue . i + UO. ° 
m- vice-president and treasurer. 4 ns _ formerly was connected with the Putnam 
il y . 3 September quarter, net profit $50,298 “ties : ° 
i F. B. Redington, president, F. B. third quarter, last year,.net loss $399,491 Machine Works and more recently with 
4 ynths, ne Ss $253,252; e : . . 
Redington Co. iin” Ta’ eek ten a censTt , nine the Arch Machinery Co., of Pittsburgh. 
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The Bryant Machinery & Engineering 
Co., Chicago, has announced that E. N. 
Cartson has become associated with 
Guy H. Humpr, Railway Exchange 
Bldg., St. Louis, Mo., handling a general 
line machine tools and welding equip- 
ment for Bryant, as well as industrial 
tractors and steel. Mr. Carlson was pre- 
viously connected with the Corby Sup- 
ply Co., and Joseph T. Ryerson & Son. 





- PERSONALS .- 





Frank G. Hoover, associated with the 
Hoover Manufacturing Co., North Can- 
ton, Ohio, has been appointed advisor 
for the vacuum cleaner manufacturing 
industry in hearings before NRA ac- 
cording to Epwarp R. Srertinivus, Jr., 
liaison officer between the Industrial 
Advisory Board and NRA. 

Hvueu Dean is now general manufac- 
turing manager of the Chevrolet Motor 
Co., with headquarters at Detroit. He 
succeeds Firoyp O. TANNER who was 
appointed to the staff of W. S. Knupsen, 
executive vice-president of the General 
Motors Corp. Mr. Dean formerly super- 
vised the Detroit and Toledo manufac- 
turing operations. 

Rosert G. Scorr has been appointed 
vice-president of the Revere Copper & 
Brass Incorporated, according to an an- 
nouncement made by C. D. Dattas, 
president. Mr. Scott will have charge 
of the Taunton-New Bedford division 
with headquarters at Taunton. 

WituiaM F. Dauzen is now vice-presi- 
dent of the National Broach & Machine 
Co., Detroit. He was formerly con- 
nected with the Michigan Tool Co. for 
many years. 

A. E. Goosen has been appointed pur 
chasing agent for the Olds Motor Works, 
Lansing, Mich. For the last two years 
he has been assistant to the purchasing 
agent. 

K. C, PLasterer has been made chief 
inspector for the Olds Motor Works. In 
May, 1932 he became production engi- 
neer, previously having been with the 
Muncie Products Co., as assistant to the 
general manager. 

W. H. McAmis has been made me- 
chanical superintendent of the Missouri 
Pacific with headquarters at St. Louis. 
He previously had been assistant me- 
chanical superintendent. ALsert Huse- 
NER, formerly general foreman of the 
North Little Rock, Ark., shops, becomes 
superintendent of shops, succeeding 
G. T. Cauttenper. Jonn E. Goopwin 
is now general foreman. 

THomas W. PANnGporn elected 
Nov. 16 at the meeting of National 
Founders Association to be president to 
succeed S. Wetis Utwey. 


was 
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OBITUARIES . 





Hurley, Chicago 
Manufacturer, Dies 


Edward N. Hurley died Nov. 14 from 
pneumonia. Member of the NRA In- 
dustrial Advisory Council, manufacturer, 
financier and wartime chairman of the 
United States Shipping Board, Mr. Hur- 
ley exerted profound influence in every 
sphere of activity with which he was 
connected. During recent years he was 
mainly interested in civic affairs. He 
was 69. 

Mr. Hurley’s greatest task was that 
of chairman of the United States Ship- 
ping Board. At his resignation after 





two years of service, President Wilson 
wrote: “No one has ever served his coun- 
try’s interests more devotedly than you 
did, and personally I am deeply grate- 
ful to you.” He performed many other 
services to the government in difficult 
trade and financial matters. 

In addition to the Hurley Machine 
Company, of which he was president, 
Mr. Hurley was interested in banks, rail- 
roads, power, light and traction com- 
panies. His start in business came when 
he organized the Standard Pneumatic 
Tool Company and later sold out for 
a considerable sum. 


Henry Herman WestinGuovss, chair- 
man of the Westinghouse Air Brake Co., 
died Nov. 18 at the age of 81. In 1872 
he joined the above company established 
by his brother George. He was made 
general manager in 1887, vice-president 
in 1899, president in 1914 and chairman 
in 1915 after the death of his brother. 
Henry Westinghouse developed a single- 
acting steam engine and organized the 
Westinghouse Machine Co. in 1881 to 
build it. 





Frank B. Anstep, formerly president 
of the Lexington Motor Co., and the 
Ansted Steel & Axle Co., Connersville, 
Ind., and vice-president of the Metal 
Auto Parts Co., Indianapolis, died re- 
cently at the age of 48. In 1917 he 
succeeded his father as president of the 
Lexington Motor Co. 


Cuartes E. Apams, president of the 
Cleveland Hardware Co., Cleveland, and 
chairman of the board of its successor, 
the Cleveland Hardware & Forging Co., 
died November 4. He was 74 years old. 


Puitetus W. Gates, at the time of 
his retirement in 1922, president of the 
Hanna Engineering Works, Chicago, died 
Nov. 7 at the age of 76. He also was 
identified at one time with the Allis- 
Chalmers Co. 


Artuur E. Kierer, 77, one of the 
founders of the Detroit Edge Tool 
Works, Detroit, Mich., and head of that 
company until his retirement from ac- 
tive business in 1917, died recently. 


Frank H. Maynarp, 87, chairman of 
the board, General Fire Extinguisher 
Co., died Nov. 18 at New York. 


Georce L. Mvue.uer division superin- 
tendent of the A. O. Smith Corp., Mil- 
waukee, died Nov. 12 at the age of 44. 
He joined the organization in 1925 and 
was a pioneer in automotive production 
practice. 


SrerpHen H. Vewie, 72, vice-president 
of the John Deere Plow Co., but who 
was president and general manager at 
his retirement from the active manage- 
ment in 1915, died Nov. 16. 


Gerorce Virs, president of the Alumi- 
num Goods Mfg. Co., Manitowoc, Wis., 
died Nov. 15 at the age of 56. 


Frep L. Westrerseck, 82, president of 
the Columbia Can Co., St. Louis, and 
pioneer tin can manufacturer and in- 


. ventor in that line, died Nov. 10. 





° MEETINGS ° 





AMERIAN SortTy oF MECHANICAL 
Enarneers. Annual meeting, New York, 
29 West 39th St., New York, N. Y. 


CuemiAL Exposition. Including ma- 
chinery and equipment. Dec. 4-9. Grand 
Central Palace, New York. Cuarues F. 
Rotrn, manager, International Exposi- 
tion Co., Grand Central Palace, New 
York, N. Y. 

Socrery or AuToOMOTIVE ENGINEERS. 
Annual dinner, New York, Jan. 8. An- 
nual meeting, Detroit, Jan. 22-25. Joun 
A. C. Warner, secretary, 29 West 39th 
St., New York, N. Y. 


AMERICAN MACHINIST 
































: REFERENCE BOOK SHEET 




















American Machinist 























Steps in Screw Machine Cam Design 


Cc. W. HINMAN 


1. Draw any vertical line AB and 
through its center draw any horizontal 
line CD. The latter represents the 
center line of the work and spindle. 
Against AB and to the right, draw 
the finished work, with its small end 
toward D. To the left of AB (%4 in. 
or more) draw parallel line EF. This 
is the face line of the spindle chuck. 
Extend the largest diameter of the 
work lines to the left, cutting EF. 
Draw form tool groove G in work. 

2. Determine the method for ma- 
chining; whether entirely formed by 
the front or back tools, and cut off, 
or if first turned from the turret, and 
then formed and cut off. This de- 
pends upon ratio between width of 
form cut and work diameter. 

3. Determine the cutting travel, or 
throw, and feed per revolution for 
the front and back tools; whether 
these tools must work alone, or if 
either one or both can start together 
with a turret tool. 

4. Select the machine. This in- 
volves diameter of stock, length of 
finished piece, extreme length that 
can be turned, rigidity of machine 
for the work, lowest speed of machine 
(whether it is too fast for threading) 
greatest length of tools the turret will 
swing and the diameter of special 
tools the turret will swing, if used. 

5. Determine the working position 
of the form and cut-off tools and 
draw them on the sketch. 

6. Draw another vertical line HJ 
to the right of the work, representing 
the turret face; at the nearest posi- 
tion between turret and chuck, and 
so- dimension it. Add dimensions 
from the turret face to each shoulder. 

7. Determine the r.p.m. of the spin- 
dle, forward and reverse. Reverse is 
needed only when threading. 

8. Determine the order of opera- 
tions. Name each one that requires 
time to complete, and write them in 
orderly sequence, one below the other, 
on a trial layout sheet. 

9. Determine the cutting travel or 
throw for each turret tool. Write 
these after their respective operations 
on the trial layout. 


10. Select the feed per revolution 
for each turret tool. Write these 
after their respective operations. 

11. Calculate the number of revolu 
tions for each operation. Revolu 
tions travel —- feed 

12. Complete the trial 
Estimate about 20 revolutions for 


layout 


each operation of indexing and to 
feed the stock, then total with all 
the machining operations. Compare 
the total revolutions with the table 
of actual number of revolutions to 
make one piece on the machine se 
lected. Choose the next higher num- 
ber in the table, and substitute it on 
the layout. Also determine from the 
table the exact number of revolutions 
for feeding and indexing, and sub 
stitute. Spread the extra revolutions, 
if any, on the heaviest cuts, and re 
calculate the feeds. The total num 
ber of revolutions must equal the ac 
tual number of revolutions chosen. 

13. Determine from the table the 
time in seconds to make one piece 
and select the change gears 

14. Insert the number of hun 
dredths of cam surface for each oper 
ation. The number of hundredths 
are found by dividing the number of 
revolutions for the operation by the 
actual number of revolutions to make 
one piece, with two places pointed 
off from the right. 

15. Total divisions must be 100. 

16. Finish the layout, allowing for 
When us 


dwells and tool clearances 
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ing the slotting arm, one turret hole, 
previous to feeding, must be vacant 
to clear the arm 

17. Determine where the form and 
cut-off tools are to begin and end 
their work. The cutting off lobe usu 
ally ends at 99%. 

18. There should be from 5 to 7 
hundredths cam clearance between all 


large turret tools and the cross-slide 
front or back tools, if either of the 


latter follow next. 

19. Draw the cams from the lay 
out, cutting down the heights of the 
lead cam lobes, if necessary, to suit 
the tool body lengths (plus 4 in.) 
as compared with the shoulder di 
mensions in the sketch Lobes on 
front and back cams are usually the 
same height as the cam blank radius 

20. There should be sufficient time 
to index the turret past its idle holes 
while cutting off. Example: For No 
()} machine, it requires § of a second 
to feed stock or to revolve the turret 
once. If the spindle speed is 1207 
r.p.m., it will require 13 revolutions 
to index once, 26 for twice, and 39 
for three times. 

21. Check the feeding distance for 
the extreme length of the feed for 
one throw of the feeding finger. 

22. When right-handed threading 
is performed, the fast speed of the 
spindle will be backward, and the 
slow forward. For left-handed 
threading, conditions are reversed. 

23. Number of 
threading off are the same as the 
number of threads in the length to 
be threaded plus four. 

24. Number of 
threading on in the layout, are the 
number for threading off, multiplied 
by the ratio found by dividing the 
fast spindle speed by the slow. 

25. If taps are coarser than 18 
pitch, and dies coarser than 16 pitch, 
for screw stock, provide two thread 
ing lobes, one for roughing, and one 
for finishing. On tool steel the same 
applies to taps coarser than 24 pitch 
and to dies coarser than 20 pitch 

26. Check the threading operation; 
whether a releasing or a non-refeas 
ing holder is required. 
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revolutions for 











NOVEMBER 22, 1933 


imerican Machiniat 


757 








IDEAS FROM 


PRACTICAL MEN 


Three Short Cuts in Making 
Punch Pads 


CHARLES KUGLER 


Where punches are too small for the 
holes in the punch pads to be bored, 
they can be drilled to within about 0.010 
in. of finished size and finished to size 
and in line with the holes in the die by 
the method shown in Fig. 1. A shank 
is made a close fit for the hole in the 
die and a cutter is fitted to it. The 
cutter is a taper fit on the shank giv- 
ing enough friction for the drive. The 
die and the punch pad are clamped to- 
gether with parallels between being 
aligned in the most convenient manner. 
With the set-up shown the hole in the 
pad can be brought into line with the 
hole in the die and the cutter can be 
easily removed and replaced without 
disturbing the set-up. The time taken 
to make the shank and the cutter is not 
so great as that required for doctoring 
holes that are out of line. 

If one of the punches is large enough, 
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Holding small punches in pads by 

using babbitt around the punch 

heads where press fits are not 
practicable 


its hole in the pad can be bored. Then 
with the punch in its holes in the die 
and in the pad, it can be used to align 
both members. If there is much clear- 


ance between the punch and its hole in 

the die, thin paper can be wrapped 

around the punch to make a tight fit. 
Where no clearance is permissible be- 
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tween punches and their holes in the die, 
such as for punching tin foil 0.0015 in. 
thick, the punches can be held in the 
pad in alignment with the holes in the 
die by the method shown in Fig. 2. The 
holes in the pad are drilled larger than 
the punches and are deeply countersunk 
from the back. Then with the punches 
set in their holes in the die and with 
the punch pad set over their upper ends, 
babbitt metal is poured into the count- 
ersinks. Of course, a dam is made by 
luting the punches at their junction with 
the under side of the pad with some 
plastic material. 

In some shops a hydraulic press is 
used for shearing-in punches in dies and 
for shearing-in punches in punch pads. 
In the absence of a hydraulic press, I 
believe that the shaper vise is a better 
tool than the arbor press, because the 
jaws of the vise are generally hardened 
and ground and are parallel with each 
other. For shearing-in the punch in the 
pad, I dowel the die and the pad to- 
gether, as in Fig. 3. With the punch 
hardened on one end and both ends 
ground square with the sides, and with 
the punch centered in the die with 
paper wrapped around it to make up 
for the clearance, I find no trouble in 
getting the hole in the pad in correct 
alignment with the hole in the die. Of 
course, the smaller the amount of metal 
allowed for shearing, the greater will be 
the accuracy. 


Locating Eccentric Cranks 
ROBERT R. MANN 


There are several methods of locating 
eccentric cranks on locomotives having 
outside valve gears. A method that 
permits all machine work to be done on 
the main crankpins before pressing 
them into the wheels is to first cut the 
keyseats and the half holes for the bolts 
in the pins either in the milling machine 
or the shaper. 

The problem then is to press the pin 
into the wheel so that the eccentric 
crank will be in the correct location in 
relation to the center of the main axle. 
From the drawing or from other loco- 
motives of the same class, determine the 
amount the main crankpin must ‘be 
turned in its hole in the wheel to bring 
the pin on the eccentric crank the cor- 
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any one class of locomotive -~ 
Transfer to fit for wheel 
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If the pin is pressed into the wheel 
with the line A coinciding with the 
line B-C, the eccentric crank will 


be correctly located 


rect distance from the center of the axle. 
Scribe a line on the face of the main 
crankpin at this distance from the key- 
seat, as at A, and transfer this line to 
the wheel fit on the pin. 

Then scribe a line on the wheel from 
the center of the axle to the center of 
the hole for the crankpin, as at B-C. 
Press the pin into the wheel so that the 
line A on the wheel fit of the pin coin- 
cides with the line B-C on the wheel. 
Then when the eccentric crank is put 
in place on pin, it will be correctly 
located. 

Main crankpins, finished except for 
the wheel fit, can be carried in stock 
and when the wheel fit is made, the 
lathe man can scribe the line on the face 
of the pin and transfer it to the wheel 
fit. 


Cam-Operated Fixture 
for Holding Multiple Parts 


ALFRED M. WASBAUER 


In the illustration is shown a quick- 
acting fixture for holding four cylindri- 
cal pieces to be machined. The work is 
held in V-blocks by the cam-operated 
double-toe clamp A bearing on equaliz- 
ing plates that are free to adjust them- 
selves to the work. Thus the work is 
tightly held, regardless of the variation 
in diameter of the pieces. The equAliz- 
ing plates are normally kept out of con- 
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Another design for a 











chuck with equalizing 








jaws arranged to adjust 





itself to a number of 
parts. The two leading 
jaws are controlled by 
a single cam-operated 
draw-rod 























tact with the work by springs at each 
end of the fixture. 

Grooves in the equalizing plates en- 
gage the toes of the clamp, keeping the 
clamp in place when the clamping pres- 
sure is released. A groove in the plate 
on which the cam bears engages the 
cam and prevents it from turning in a 
horizontal plane. 

Two such fixtures mounted on an in- 
dexing plate will permit one fixture to 
be loaded or unloaded while the work 
in the other fixture is being machined. 


Reversible Silent Ratchet 


FRANCIS W. SHAW 
Heywood, Lancashire, England 


The device illustrated is known in 
Great Britain as the Worssam feed mo- 
tion. It operates by friction, the V- 
shaped pawl jamming itself in the V- 
groove of the feed wheel when the lever 
moves in the direction denoted by the 
arrow, and freezing itself on the reverse 
movement. This device is used by one 
machine tool builder to feed the hob 
slide of a tangential-feed wormwheel gen- 
erator, considerably simplifying the 
mechanism because the feed can readily 
be varied by altering the stroke of the 






































The 
reversed by a half revolution of 
the pawl 


direction of feed can be 
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lever. It is considered that for this 
work, step feed is better than continu- 
ous feed—a debatable point, of course. 

In the device as usually made, the 
feed is reversed by slipping off the pawl 
and reversing it. As loose pieces are 
liable to get lost or mislaid, the eccen- 
tric portion was doubled, as shown in 
the lower right-hand corner of the illus- 
tration, without, however, in any way 
increasing the difficulty of producing the 
pawl, for the eccentric portion is circular 
and can be turned from the eccentric 
center indicated. Thus, instead of re- 
moving and reversing the pawl, the feed 
motion can be reversed by turning the 
pawl a half revolution. 

In action, the pawl takes hold imme- 
diately, but to prevent it from turning 
the feed wheel backward as the motion 
of the lever is reversed, it was found to 
be necessary to apply a light brake to 
the wheel shaft. To hold the paw! out 
of engagement, the usual spring (not 
shown) on a flat on the pin is employed. 

Both the wheel and the pawl are 
made of cast iron. For heavy duty 
they might be of hardened steel, and 
grinding would make an excellent job. 
Applied to planing and shaping ma- 
chines the device would be an improve- 
ment on a toothed ratchet, which is 
somewhat restricted by the impossibility 
of “splitting” a tooth. 


Jig for Cotter-Pin Holes 
MARTIN H. BALL 


The jig illustrated is for use in drilling 
holes for cotter pins in threaded parts at 
a uniform distance from a shoulder. The 
body is made of cold-drawn hexagon 
steel and is bored for a free fit over the 
thread of the part to be drilled. The 
lower end of the bushing is ground to a 
chisel point having an included angle of 
60 deg. and is set with its pointed end 
projecting into the bore a distance to 
engage the thread and is locked by a 
setscrew. 


In use, the jig is pushed onto the 
threaded end of the work until the 
pointed end of the bushing contacts with 
the end and engages the first thread. 
Then the jig is screwed on until the stop 
pin A contacts with the shoulder of the 
work. The stop pin can be adjusted to 


























Holes for cotter pins can be accu- 
rately drilled with this jig 


stop the jig at any desired distance from 
the shoulder and can be locked in posi- 
tion by a setscrew. It will be seen that 
the drill always starts central between 
the flanks of the thread and goes 
straight through, not being inclined to 
run off to one side, as would be the case 
if it started out of center. The ad- 
vantages of this jig are: less drill break- 
age; true radial drilling; accurate spac- 
ing from the shoulder; and time saving. 


Squaring Large Numbers Not 
in the Tables 


SAMUEL KAUFFMAN 


Here is a method, which I believe to 
be original, by which the tables of 
squares in the American Machinists’ 
Handbook are used to obtain the 
squares of numbers not included in the 
tables. Numbers which are 1,000 greater 
than those in the tables, that is, num- 
bers from 1,001 to 2,000, are quickly 
squared by means of this method, which 
consists of two steps as follows: 

1. To the number to be squared add 
a number which is smaller by 1,000. 
To this total add three ciphers to the 
right of the last figure. 

2. From the tables take the figures 
representing the square of the smaller 
number and add them to the figures 
obtained in the first step. The sum is 
equal to the square of the larger num- 


ber. For example, what is the square 
of 1687? Using the method stated, we 
have: 

1. 1,687 


687 

2,374 Adding three ciphers, we get 
2,374,000 

2. From the handbook the square of 

687 equals 471,969. 


Adding this to 
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2,374,000 we have 2,845,969, which is 
the square of 1,687. 
What is the square of 1,009 as figured 
by this method? 
1. 1,009 
9 
1,018,000 
2. The square of 9 is 81 
1,018,000 
81 
1,018,081 
1,009 squared equals 1,018,081. 
All numbers are to be treated as 
numbers in squares. 
The placing of decimals, whenever neces- 


whole obtaining 
sary, is left until the final result is ob- 
tained. The usual rule for placing the 
decimal is then applied. For example, 
if the square of 1.687 had been desired, 
the result would have been 2.845.969. 


Centralizing Strip Stock in 
Press Tools—Discussion 


ROY VERNON WADE 


Glasgow, Scotland 


In an article under the title given 
above (AM—Vol. 77, page 511), Charles 
Kugler describes a device that he found 
to be successful in keeping strip stock 
central in press tools. 

For a long time we experienced con- 
siderable trouble with our blanking 
tools, due to the feeding mechanism not 
keeping the strip stock central. After 
trying out many devices to eliminate 
the trouble, we eventually decided to fit 
all our inverted type of blanking tools 
with rollers, as shown in the illustra- 
tion. The rollers are adjustable and are 
set to the large limit of strip width. 
They are carried on bridge plate at- 
tached to the stripper by small brackets 


from which they are removed only when 
the stripper requires to be ground. 
These rollers permit the use of strip 
stock of a width nearer to the size of 
the blank than is possible without them. 

The large rollers shown at the left 
have become a permanent part of the 
press equipment in view of the ad- 
vantage they give in the preliminary 
centralization of the strip. They are 
adjustable over a wide range to accom- 
modate all widths of strip that the ma- 
chine is called upon to use. 


Measuring a Taper Plug Gage 
Discussion 


MATTHEW HARRIS 


The method of measuring a taper plug 
gage described by A. J. Wormwood 
(AM—Vol. 77, page 571) seems to me 
to be a very tedious operation, espec- 
ially when it has to be repeated several 
times before the correct taper and the 
correct size determined. 
Measuring over cylinders set on top of 
gage blocks not only calls for steady 
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The diameters of this gage can be 


measured directly by micrometer 
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Using three sets of rollers for centralizing strip stock feed 
ing through punch press dies. One pair is fixed on the press 
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hands, but the “feel” is more or less un 
certain. 

If a groove is cut in the gage, as in 
Fig. 1, the diameters at both A and B 
can be measured directly with a mi 
crometer. If the gage is of the dimen 
sions given, the taper is 64% in. per ft 
and the dimension at A is 1.5417 in 
While the groove does not impair the 
accuracy of the gage in any way, if Mr 
Wormwood is fussy about his gage and 
objects to the appearance of the groove 
he can make his gage longer and cut the 
groove as shown in Fig. 2, the diamete: 
at A will be 0.8646 in. After the gag: 
has been ground to the correct tape: 
and size, the button at the end can be 
cut off by an elastic wheel and the end 
of the gage can be finished in any way 
desired by grinding. Thus, there will 
be nothing to mar the appearance of th 


gage. 


A Laying-Out Machine 
Cc. M. CONRADSON 


The machine illustrated in Fig. 1 was 
designed by the writer about 45 years 
ago for drilling and reaming the pin 
holes in the chief valve-gear parts of 
corliss engines of various sizes, some of 
these parts being shown in Fig. 2. The 
correct location of the holes is of great 
importance. The existing practice at 
that time was to lay out the holes as 
accurately as possible and to take trial 
cuts with the drills, the cape chisel being 
freely used to “draw” the drills when 
they did not follow the layout. 

Essentially, the machine consists of a 
base having a horizontal slide carrying 
a worm-driven table graduated in de 
grees, and a vernier reading to 0.1 deg 
In the center of the table is a taper hole 
adapted to receive workholding arbors 
of various types. Nearly all of the 
arbors were of the type shown at A in 
Fig. 2, a split bushing holding the work 
firmly. The machine was mounted on 
the baseplate of a 32-in. drilling ma- 
chine. A bushing bracket accurately) 
bored by a tool held in the spindle of 
the drilling machine, was fitted for hold 
ing the drill bushings, and means were 
provided for rapidly changing the bush 
ings. 

Radial distances were measured by « 
micrometer screw. To avoid — gross 
errors, a scale was imbedded 
slide. The coordinates read zero when 
the center of the table coincided wit! 
the axis of the drill spindle. A com 
plete set of drills, drill bushings, ream 
ers, locating brackets, and arbors was 
provided at the machine, so that nm 
time would be lost in waiting for tools 
This machine took care of valve-motio: 
parts for twelve sizes of engines having 
cvlinder bores of from 8 to $2 inch. 
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Fig. 1—A 45-year old laying-out machine designed in the 
days when building steam engines was a going business 





Fig. 2— The valve 
rocker arms and the 
plates show the kind of 
work done. The per- 
formance of the engine 
depended on the accu- 
rate location of the 
holes 
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While some thought was given to jigs 
for these parts we considered them to 
be out of the question because they 
would be too expensive for the limited 
production and would have to be 
scrapped if the designs were changed. 
The polar coordinate type of machine 
was decided upon because the parts to 
be drilled and reamed could be mounted 
on arbors, making for rapid loading and 
unloading. Full consideration was given 
to the rectangular coordinate type of 
machine, but a machine of the polar co- 
ordinate type was deemed to be better 
adapted to the work. 


Cross-Slide Toolblocks 
F. SERVER 


While special toolblocks are in com- 
mon use on the cross-slides of lathes, 
some of them are not designed in ac- 
cordance with the best practice of tool 
control. 
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Referring to the illustration, the tool- 
block A carries two tools. The tool at 
B is for cutting a formed groove in the 
work, while the one at C is for facing 
the end. Both tools are set out a suf- 
ficient distance from the block to give 
plenty of chip room, while the front face 
of the block is beveled at D to assist 


in curling the chip. Adjusting screws E 
back up the tools and the screw F pro- 
vides for an adjustment that permits a 
slight variation to be made in the dis- 
tance G between the tools. 

The bottom edges of both tool shanks 
are beveled so that the natural tendency 
is for them to seat themselves against 
the surfaces H and J when the screws 
K are tightened. Under each tool at L 
and M is a lug to act as an additional 
support against the thrust of the cut. 
The entire block is so designed that 
the tools are in the correct angle for 
machining steel, all of which, while add- 
ing to the cost of making the block, im- 
proves its efficiency. 


Fastening a Weak Hub to a 
Shaft 


ELBRIDGE KENNEDY 


With small diameter shafts and weak 
hubs of soft material, the keying prob- 
lem becomes annoying, especially if it 
is necessary to remove the aluminum 
or zinc part from the shaft for balance 
and other reasons. The soft metal part 
cannot be driven on because the keyway 
will not stand it. The illustration shows 
a method of fastening that can be used 
in the weakest hub. An eccentric is 
turned on the shaft, ve in. is sufficient, 
and the hub is bored to suit. 

















A method of fastening which util- 
izes an eccentric on end of shaft 
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A toolblock design that 
supports crosse-slide 
tools rigidly and per- 
mits ample adjustment. 
Tool shanks are bev- 
eled to aid in uniform 
seating when in place 
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Material--Machine steel, 


1/é by 1 in., 
3/8 in. thick 


deep, diagonal lines about 
1/16 in, apart 
Pressure--40 tons 


Before crushing 
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Material--Hard sole leather, 0.195 
in, thick 
ene < leather from 0.195 
to 0.105 in. while confined 
in a collar 
Pressure--100,000 1b. 


Operation--Indent knurled design 1/32 in. 
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Testing machine table 
Material--Machine steel, 7/16 by 1/2 by 
1/8 in. thick 


Operation--Knurl design 
Pressure--60,000 1b. 





Material--Ordinary sole leather, 
0.187 in. thick 
Operation--Crush to a thickness of 0.140 in. 
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Material--Cold-rolled steel, 

7/16 in. round 
Operation--Flatten one end to 

a thickness of 0.205 in. 

and 21/32 in. wide 
Pressure--27-1/2 tons 
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Material--Ordinary sole leather, 
0.187 in. thick 

Operation--Crush piece to a 
thickness of 0.155 in. 

Pressure--76,000 1b. 
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Operation--Coin a wing 
Pressure--14,000 Ib. 





Material--Soft, (extra) asbestos 

ring, 0.213 in. thick 
Operation--Compress ring to 

A. 0.144 in. thick 

B. 0.147 in. thick 

C. 0.158 in. thick 

D. 0.160 in. thick 
Pressure--A. 50 tons B. 40 tons 

C. 30 tons D. 25 tons 
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Material--Machine steel rod, 1/4 in. 


Pressure--50,000 1b. 
00625- > } ) 
Material--0.25 carbon steel 


Operation--Compress the two 
wrench 0.02 in. 


in diameter 


ends mashed, 3-7/8 sq. 
Pressure--174 tons, or 45 tons per sq. 1n. 
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Material--0.35 carbon steel, S.A.E. standard 
Operation--Flatten 1/32 in. on both faces 
Pressure--60, 000 1b. 
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Material--Low-carbon steel 
Operation--Flatten 1/32 in. 
Pressure--24,000 1b. 
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Press Work Pressures 


Series XXI—Coining 
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Rather hard bumper ri bber 
Material--Cold-rolled machine steel, 


Shape of hole after coining 
annealed, 3/4 by 3/4 in. 
















































































Material--Celotex, 7/16 in. thick , . 
; : : Materiai--bumper rubber, 2-1/2 in. thick 
seem et around a 1 in. hole Gpevetian-ianmese rubber Operation--Mash to dimensions shown 
essure--5, b. A. 1/8 in. B. 1/4 in. Pressure--74,000 Ib. 
C. 3/8 in. D. 1/2 in. 
Pressure--A, 400 1b. B, 600 lb. 
— 2s ——— “>| 20625" C. 800 lb. D. 1,000 1b. 
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Material--Soft brass 1 in. sq. 
by 0.041 in. thick 
Operation--Mash to a thickness 
of 0.036 in. a 
Pressure--80,000 1b. 
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Material--Nickel-silver rod, 0.421 wide, 0.112 in. thick 
Operation-~Coining was done with spacing between the dies 


Pressure--500, 500 1b. 
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Material--Soft-annealed wire nail, 














Material--Cold-rolled steel, 7/16 in. Material--Machine steel, 1/4 by 0.081 in, thick, 1-3/8 in. long 
in diameter 1/4 in. by 1 in. long Operation--Mashed to 0.025 in. thick and 
Operation--Coin one end as shown Operation--Coin as shown widened out to 7/32 in. 
Pressure--25 tons Pressure--50,000 1b. 


Pressure--58, 000 1b. 
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Norton Cylindrical, Surface, Tool, 
Crankpin and Camshaft Grinders and 
Nortonizer Electric Sizing Device 


During the week of December 4, the 
Norton Company, Worcester, Mass., will 
exhibit at its factory several new ma- 
chines as follows: Type C cylindrical 
grinders, a 6x18 in. hydraulic surface 
grinder with automatic cross feed, a No. 
1 motorized tool and cutter grinder, a 
Type D-85 crankpin grinder, a “Cam-O- 
Matic” camshaft grinder, and a “Nor- 
tonizer” automatic electric sizing device. 
Besides these machines, which will be 
described later, there will also be shown 
a large roll grinder, a car-wheel grinder, 
a 10-in. Type D cylindrical grinder and 
a lapping machine. 

Type C cylindrical grinders, Fig. 1, 
are built in two sizes, 10 and 16 in. 
The 10-in. size is available in lengths 
from 18 to 120 in.; 16-in. machines in 
lengths from 36 to 144 in. Hydraulic 
table traverse, mechanical traverse and 
hand traverse models are available. In 
addition, 10-in. machines are built as 
semi-automaties, and hydraulic traverse 


machines may have semi-automatic 
features built in. Practically any model 
can be converted to any other model 
of the same swing. 

The wheel unit with its slide-mounted 
motor drives the spindle directly through 
V-belts. Spindle bearings are flood lubri- 
cated with filtered oil. A spindle re- 
ciprocating attachment may be built in 
or added later. Ways are forced-feed 
lubricated. Two standard spindle speeds 
are available. Because the spindle sheave 
is mounted on the end of the spindle 
opposite from the grinding wheel, the 
change from one speed to another is 
quickly made. An automatic safety de- 
vice prevents mounting a full-sized wheel 
unless the spindle speed is correct. 

Hydraulic traverse machines employ 
a simple reverse valve that assures posi- 
tive reversal at even the slowest table 
speed. This feature is of advantage in 
grinding rolls or other work that require 
highly reflective finishes. The table is 





Fig. 1—Type C 10 x 36-In. Semi-Automatic Cylindrical Grinder with 
automatic electrical sizing device 
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tion jobs on small parts. 


propelled by two pistons in a single 
cylinder. Tubular piston rods are at- 
tached one to each end of the base and 
oil is admitted to and exhausted from 
the cylinder through these rods. Smooth 
operation is assured because the propel- 
ling rod is always in tension. 

Mechanical traverse machines have a 
reverse apron consisting of a totally in- 
closed clutch operating in oil and using 
first one and then a second bevel pinion 
constantly in mesh with a bevel gear. 
Dashpot action of the clutch results in 
quiet and positive reversal. The table 
is propelled by a rack and _ pinion. 
Changes in table speed are made with a 
speed frame consisting of a cone pulley 
and a gearbox. 

Semi-automatic machines are special- 
ized plunge-cut grinders available in any 
standard length. They can be built with 
hand or hydraulic table traverse, live 
spindle or dead center headstock, hand 
or hydraulically operated footstock, 
automatic, mechanical or “Nortonizer” 
electrical sizing device, and with made- 
to-order fixtures. Steadyrests can be 
hand or hydraulically and automatically 
operated. The headstock, footstock and 
steadyrests can be controlled individu- 
ally or automatically operated as part 
of the machine cycle. The grinding 
wheel is fed hydraulically, moving 
rapidly up to the work and then slowing 
down automatically to grinding feed. 
When required, several different feeds 
can be provided, the change from one to 
the next slower feed occurring auto- 
matically. Hydraulic wheelhead traverse 
is also available for other Type C 
models. All Type C machines are built 
with forced-feed lubrication of the table 
ways under patent license from the G. 
A. Gray Company. 

The 6x18 in. surface grinder, Fig. 2, 
is hydraulically operated and has an 
automatic cross feed. It is intended for 
tool and die shops or for light produc- 
The plain- 
bronze or ball-bearing, cartridge-type 
spindle mounts an 8x%4-in. grinding 
wheel, has positive end thrust and is 
driven by V-belts directly from the 
motor. Work-table surface is ground 
and has three standard %-in. T-slots. 
Table travels in forced-feed lubricated, 
flat and V-ways at a maximum speed of 
20 ft. per min. Reverse and cross feed 
dogs are carried in a T-slot in front. 
Wet grinding equipment can be provided 
without increasing the floor space. 

Hydraulic system is of the low-pres- 
sure type. Starting, stopping, and speed 
of the table are controlled by a throttle 
valve, operated by a convenient lever. 
The automatic cross feed functions at 
each reversal or at alternating reversals 
and is adjustable from 0.010 to 0.090 in. 
The cross feed stops automatically upon 
completing a traverse in either direction. 
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Fig. 2—Hydraulically operated 6 x 18 in. surface 
grinder which has an automatic cross feed 


The No. 1 tool and cutter grinder, 
Fig. 3, has the wheel drive motor 
mounted directly on the wheelhead to 
drive the spindle by V-belts. The wheel- 
head swivels 360 deg. Control of the 
machine can be had at either the front 
or the back since the various hand- 
wheels and levers can be mounted at 
either or both ends and either in front 
or back or both. The machine is sup- 
plied with one set of hand wheels and 
levers. Supplied with the machine is a 
universal workhead that can be clamped 
to the table. It will swivel 360 deg. 
horizontally and 200 deg. vertically. The 
spindle runs in anti-friction bearings and 
will take either National Standard mill- 
ing cutter shanks or B. & S. Nos. 12, 
10, 9 or 7 tapers. The head mounts 
either a three-jaw or face chuck, and 
provision is made for attaching a driving 
motor. Separate graduations provide for 
setting clearance angles. A left-hand 
footstock can be supplied instead of the 
universal workhead. Attachments for 
internal and surface grinding operations 
ave available. The machine swings 10 
in. over the table and with the universal 
workhead takes 17 in. between centers. 
The work centers are 47 in. above the 
floor. 

The Type D-85 crankpin grinder, Fig. 
!, swings 17 in. and is built in two 
lengths, 28 to 40 in., and 40 to 52 in. 
It uses the same wheel unit supplied 
with 20 in. and larger Type D roll 
grinders. Wheel spindle bearings are 
flood lubricated and the wheelslide ways 
ire forced-feed lubricated with filtered 
oil, The grinding unit mounts a 42-in. 
vrinding wheel as standard. 

The machine is of the double-head 
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type, both heads driving the crankshaft. 
An adjustment for synchronization of 
the heads is provided. The left head is 
fixed longitudinally and has lateral ad- 
justment while the right head is fixed 
laterally but is provided with longitudi- 
nal adjustment. This design simplifies 
retooling. Both workhead spindles run 
in long, large-diameter bronze 
The wheelhead traverse and feed, the 
table travel and the opening of the 
work-holder clamps are all actuated hy- 
draulically. 

One of the features of the crankpin 
grinder is the interlocking arrangement 
of the main control lever. This lever 
governs the opening and closing of the 
work-holder clamps, the starting and 
stopping of the work revolution, and 
makes inoperative the table and wheel- 
slide control levers. The work-holder 
clamps cannot be opened when the work 


boxes. 





Fig. 3—No. 1 tool and cutter grinder with motor drive 
through V-belts to the wheelhead 


is rotating. The table cannot be moved 
by power when the work is rotating, the 
wheelslide is advanced or the steadyrest 
is in operation. 

Two driving motors are required on 
the crankpin grinder, the one for the 
grinding wheel driving directly through 
V-belts and the other for the pumps 
(coolant and oil). Some form of grind- 
ing gage is ordinarily supplied and the 
“Nortonizer” equipment may be had. 

The “Cam-O-Matic” camshaft grinder, 
not shown, automatically grinds all the 
cam contours on a camshaft. The ma 
chine employs a Type C wheel unit with 
flood-lubricated spindle bearings, forced- 
feed lubricated ways. The 
machine can be used for either rough- 
ing or finishing. Upon moving the start- 
ing lever the table moves over quickly 
until the first cam is in grinding posi- 
tion, the work starts rotating, the rocking 


Ww heelslide 





Fig. 4—Model D-85 crankpin grinder equipped with a hydraulic steadyrest 
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Fig. 5 — Nortonizer 
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bar lowers, the grinding wheel feeds in 
rapidly and then slows down automati- 
cally to a grinding feed. When the cam 
is ground to size the wheel moves back 
quickly and the table shifts, bringing the 
next cam into the grinding position and 
moving the master cam roller to the 
next master cam. These movements are 
repeated for each cam and when the 
last one is ground the table moves into 
the truing position and the grinding 
wheel is trued automatically, after which 
the machine stops ready to be reloaded. 

The “Cam-O-Matic” has a maximum 
swing of 6 in. in diameter over the rock- 
ing bar and is built in three standard 
lengths to take 30, 36 and 42 in. between 
centers. Cams with a maximum lift of 
34 in. can be ground, and when the 
wheelslide is withdrawn a 24-in. wheel 
will clear a 314 in. diameter bearing or 
gear between the cams. 

The “Nortonizer’ electrical sizing de- 
vice, Fig. 5, makes it possible to stop 
the feed of the grinding wheel auto- 
matically and directly upon the work it- 
self when the correct diameter has been 
produced. The gage rides the work as 
the grinding wheel feeds in. When the 
correct diameter is produced an elec- 
trical contact is made which stops the 
wheel feed and automatically lifts the 
gage from the work. The control box 
is shown in Fig. 6. The wheel remains 
in contact with the work for a very 
definite and minute period which is con- 
trollable within fine limits and the wheel 
then recedes rapidly to a position that 
facilitates rapid reloading of the ma- 
chine. When the device is used on semi- 
automatic machines, the starting and 
stopping of the work revolution, the 
rapid travel of the wheel up to the work 
and the feeding during grinding, and the 
operation of footstock and steadyrest if 
these units are used, are all controlled 
automatically. All the operator does is 
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to place the work in the machine, move 
a single lever with his right hand and 
place the gage on the work with his 


left hand. He need not be present when 
the work is finished. Inspection opera- 
tions are eliminated for work that can 
be ground and finished to a total limit 
of 0.0003 in. No compensation for wheel 
wear is required since this factor has no 
influence on the finished size. The grind- 
ing wheel can be replaced and after 
truing the piece ground will be an exact 
duplicate of the last one ground with 
the replaced wheel. 

The “Nortonizer” electrical sizing 
device can be applied to any new Nor- 
ton cylindrical grinder and to practically 
all Type A or Type BA machines in 
service. Round work, splined work, key- 
wayed work or partial-diameter work 
can be ground. 


Stieselmeier Square 
Supersensitive Level 


The George Scherr Co., 128 Lafayette 
St.. New York, N. Y., is distributing 
in the United States a Stieselmeir super- 
sensitive level which has a rigid square 
frame, one side of which is plane, while 
the other three sides are prismatic. The 





















Fig. 6—Control box placed at 
front of machine when the Norton- 
izer electric sizing device is used 


level can be used for the aligning of 
horizontal and vertical surfaces as well 
as shafts. Accuracy of 0.0005 in. per 
ft. for the longitudinal level is guaran 
teed. This corresponds to one interval 
of the scale graduation. Converted into 
circular measurements it is equal to an 
accuracy of 10 sec. of arc. A secondary 
cross level is provided by means of 
which the level can be held in horizontal 
position when using it on shafts and V 
ways of machine beds. 


“Jiffy” Expanding 
Abrasive and Polishing 
Wheels 


Joseph L. Howland $41 Frankfort 
Ave., N. W., Cleveland, Ohio, is dis- 
tributing “Jiffy” expanding abrasive and 
polishing wheels in an increased range 
of sizes. The sizes now range from 4 in 
diameter by 1% in. face to 14 in. diam 
eter by 4 in. face. The wheels consist 
of two inwardly sloping flanges and a 
heat-resisting reinforced rubber cushion 





band which is also sloped on the inside 
The abrasive band is slipped over the 
rubber cushion, the flanges are placed in 
the rubber and mounted on the spindle 
Tightening of a spindle nut expands the 
band to hold the abrasive band firmly 
When the abrasive band is to be re 
placed a knock-out pin is used to fore: 
the flanges apart. 
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Sundstrand No. 3-A “Rigidmil” and 
No. 1 “Electromil” Milling Machines 


The Sundstrand Machine Tool Co., 
Rockford, IIl., is now marketing two ad- 
ditional milling machines: The No. 3-A 
“Rigidmil” and the No. 1 “Electromil.” 
The No. 3-A “Rigidmil” is a complete 
redesign of the No. 3, whereas the No. 1 
“Electromil” is a small Rigidmil with 
automatic electric table control for high- 
speed milling of parts for business ma- 
chines, household appliances, electrical 
apparatus, fire arms, small machines, 
tools and the like. 

Base, column and saddle on the No. 
3-A “Rigidmil” are cast integral. The 
table can be reciprocating (two lengths) 
or rotary (two sizes) and may have con- 
tinuous feed or automatic alternating 
feed and rapid traverse. An improved 
guard protects the table control dogs. 
A heavy sleeve applies power close to 
the spindle nose, and the quill is longer 
and larger in diameter. Four taper 
roller bearings carry the spindle. The 
company’s patented rectangular overarm 
is employed. The arbor support braces 
are made with integral tenons, and the 
supports can be swung aside quickly 





without removing them from the ma- 
chine. 

A Barber-Colman Co. taper spline for 
the spindle speed pick-off gears pro- 
vides better mounting and easier chang- 
ing. The spindle speeds available 
through pick-off gears range from 25 
to 1150 r.p.m. Six gears are furnished 
as standard equipment. Pick-off gears 
for the table feed also have improved 
mounting and provide feeds ranging 
from 4.63 to 51.40 in. per min. Gears 
for a low series of feeds, in seven steps 
from 1.64 to 4.14 in. per min., are avail- 
able as extras. 

A quick-change gearbox can be ap- 
plied to the feed boxes for both spindle 
speeds and table feeds. These quick- 
change gearboxes are substituted for the 
respective pick-off gear housings. They 
have direct-reading dials and will pro- 
vide twelve changes. The quick-change 
gearbox for spindle speeds affords two 
groups in six each. The change from 
one group of speeds to the other is ef- 
fected by transposing a pair of pick-off 
gears in the front of the housing. The 


quick-change gearbox for table feeds 
provides twelve rates from 0.74 in. to 
29.0 in. per min., selected directly by 
operating a single lever and a slide at 
the top of the box. 

Electrical control is centralized in a 
pendant switch which may be swung 
freely to any position convenient to the 
operator. This switch carries buttons 
for starting, stopping, “inching,” quick 
stop or “plugging” and a switch for the 
coolant pump motor. Connection to the 
power line is made at the top of the 
machine. 

Specifications: Table lengths, 50 and 
62 in.: lengths of power feeds, 24 and 
36 in.; table width, 14% in.; top of table 
to center of spindle for medium- and 
low-speed heads, minimum, 354 in.; for 
high-speed heads, 4 in.—maximum dis- 
tance, with standard column, 14 in.; with 
extended column, 18 in. 

The No. 1 “Electromil” milling ma- 
chine is designed to use simple fixtures 
and to be quickly changed or set up. It 
can be used most effectively to secure 
low-cost production on parts manufac- 
tured in small quantities. Nimbleness of 
table movement and general adaptability 
are secured largely from the electrical 
system of table control from which the 
machine derives its name. Four hori- 
zontal plungers control electric circuits 
These circuits energize solenoids to en 
gage the feed or rapid traverse mecha- 





Fig. 1—No. 3-A “Rigidmil” has standard spindle speeds of 25 to 1,150 r.p.m. and feeds of 4.63 to 51.4 in. per min. Fig. 2— 
Quick, simple set-up and fast electrical table control suit the “Electromil” to economical small-quantity manufacture 
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nisms or to reverse the table drive 
motor. Dogs of different heights, sliding 
in a T-slot on the adjacent edge of the 
table, actuate the plungers. Changes in 
table movement can take place in rapid 
succession and at less than a quarter 
inch from the point at which any move- 
ment in progress was engaged. Every 
opportunity to rapid-traverse the table 
can be taken and the length of feed can 
be controlled within a few thousandths. 

To facilitate setting up the Electromil 
a group of four selector switches is lo- 
cated near the pick-off gears which gov- 
ern the feed rate of the table. One 
switch provides a continuous automatic 
cycle of table movement or causes the 
table to stop at the completion of each 

A second switch stops the ma- 
spindle during the return of the 
table to starting position, or per- 
A third 
The 


cycle. 
chine 
work 
mits it to rotate continuously. 
switch starts and stops the spindle. 


fourth switch selects the direction of 
spindle rotation. 
Two buttons control starting and 


stopping of the machine. The stop but- 
ton may be supplemented by an auxili- 
ary pedal to enable the operator to stop 
the table movement at any time if both 
hands are occupied. The upper selector 
switch can be set at “manual” or “auto- 
matic.” If additional time for changing 
work pieces at the end of the cycle is 
necessary the table may begin its move- 
ment at feed rate and change to rapid 
traverse as soon as the new work piece 
has been secured in position. 

Two motors are employed, one for 
spindle rotation, the other for feed and 
rapid traverse. The latter motor is sup- 
plied. If either motor stops for any 
cause the entire machine is_ stopped. 
Table feed cannot be engaged unless the 
spindle is rotating. 

Feeds ranging from 1 to 80 in. per 
min. are secured through pick-off gears. 
Eight gears, providing a consecutive 
series of 25 feeds as selected, are in- 
cluded in the standard equipment. Rapid 
traverse at the rate of 400 in. per min. 
is provided. Multiple-disk clutches sub- 
merged in oil engage the feed or rapid 
traverse without shock. Spindle and all 
fast-running shafts are mounted in anti- 
friction bearings. The spindle head has 
micrometer vertical adjustment. Eight 
spindle speeds range from 187 to 1,125 
r.p.m. 

Specifications of the No. 1 Electromil: 
Longitudinal power feed, 12 in.; working 
surface of table, 91% x 23 in.; vertical ad- 
justment of spindle head, 5% in.; dis- 
tance, center line of spindle to table, 
minimum, 4 in., maximum, 10 in.; hori- 
zontal adjustment of spindle head, 3%, 
in.; distance, center line of spindle to 
underside of overarm, 41% in.; distance, 
spindle nose to outer edge of table, 
maximum, 11% in., minimum 81¢ in. 


768 


Bryant No. 24 Semi-Automatic 
Internal Grinder 


Finish grinding of large work is the 
function of the No. 24 fully hydraulic, 
semi-automatic internal grinder placed 
on the market by the Bryant Chucking 
Grinder Co., Springfield, Vt. This ma- 
chine is suitable for grinding large and 
long bores in such parts as airplane 
cylinders, pulleys, and sleeves. 
Unusual length and diameter is given 
the work spindle to afford proper con- 
trol for deep-hole grinding. Weight and 
rigidity beyond ordinary practice is em- 


gears 


ployed to obtain both quality and 
quantity of work done. Some of the 
improvements incorporated to obtain 


these results are as follows: bed casting 
weight increased from 3,000 to 6,000 
lb.; substitution of carbonized and hard- 
ened wheel-slide bar for a _ semi-steel 
casting; heavier work spindle and im- 
proved mounting for the ball bearings 
to make possible the use of a heavier 
chuck without work-spindle deflection; 
single Texrope drive for the work 
spindle; improved motor mounting and 
idler pulley arrangement for wheel- 
spindle belt drive; hydraulic valve block 
and control moved to the right end of 
machine for convenient operation; valve 
mechanism improved with shock ab- 
sorber arrangement to give smooth 
reversal; pressure lubrication to slide 
bar bearings; separate motor-driven 
coolant pump to afford greater capacity; 
coolant filter; hinge clamp for wheel- 
head in slide-box to simplify insertion 
and removal of the grinding wheelhead 
from the machine. 


The grinder is fully hydraulic in 
operation, the diamond holder, cross feed 
and wheel-slide lifter being controlled 
by this means in addition to the traverse 
of the wheel-slide. These units are in- 
terlocked so that the operator has com- 
plete control over all motions by means 
of one lever. When the wheel-slide is 
withdrawn from the grinding position to 
the right of the stroke, the work stops 
rotating. When the slide is advanced 
again toward the left for the grinding 
position the work automatically starts 
rotating. 

Specifications: swing, 21 in.; width of 
gap from work spindle nose, 16 in.; 
maximum stroke, 18 in.; grinding stroke, 
14 in.; length over-all, 114% ft.; width 
over-all, 4 ft.; speeds of work spindle 
with 4-speed, a.c. motor, 100, 150, 200 
and 300 r.p.m.; speeds of work spindle, 
variable-speed d.c. motor, 40 to 250 
r.p.m.; net weight 13,000 Ib. 


Mid-State Full-Floating 
Arbor 


A full-floating arbor with universal 
movement for use in connection with all 
vertical and horizontal reaming opera- 
tions has been developed by the Mid- 
State Manufacturing Co., Waupun, Wis. 
The tool can be employed on automatic 
or hand screw machines, turret lathes, 
drill presses. 

The arbor has a combination of full 





High-production finish grinding of long and large bores without neces- 
sity for honing or polishing can be achieved with the Bryant No. 24 
Semi-Automatic Fully Hydraulic Internal Grinder 
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Left — Mid-State Full- 
Fleating Arbor’ with 
knurled bushing in po- 
sition to lock floating 
parts. Right—Bushing 
positioned to secure 
full-float and universal 
action 


floating and universal movements. It 
can be changed from a rigid arbor to a 
full-floating arbor, or vice versa, while 
the machine is in motion. Standard 
arbors with suitable adapters will ac- 
commodate all kinds of standard shell 
reamers in sizes from 11% to 6 in. 

The knurled float-control bushing is 





shown at the left in a position to align 
the floating parts and lock them in the 
center line of the arbor. With the bush 
ing in the position shown at the right 
the arbor operates with full float and 
also has a universal moment. Taper, 
straight or special shanks can be had 
as desired. 


Carpenter “Super-Crest” Taps 
and Prong Dies 


The J. M. Carpenter Tap & Die Co., 
Pawtucket, R. L., a subsidiary of Whit- 
man & Barnes, Inc., is now manufactur- 
ing “Super-Crest” taps and prong dies 
under license from the Jones & Lamson 
Machine Co., under a patent issued to 
Ralph E. Flanders. The latter company 
retains rights to the patent in connec- 
tion with chasers for dieheads and col- 
lapsible taps. As shown in Fig. 1, the 
“Super-Crest” design provides full thread 
depth. The width of the flat at the 
crest is increased without changing the 
thread angle or other dimensions. The 
width of the flat is governed by the 
pitch but never exceeds 10 per cent of 
the thread depth. Modification of in- 
ternal threads in this manner does not 
affect interchangeability with the Ameri- 
can Standard thread form and achieves 
definite advantages. Among these are 
improved tool performance, increased 
tap life, better fit, and greater strength 
of the assembly. To comprehend fully 
the practical significance of this im- 
provement it is necessary to know the 
circumstances leading up to its develop- 
ment, 

In addition to the fact that taps and 
other tools for reproducing the American 
thread form require tolerances, it has 
been recognized that such tools are in- 
variably subject to excessive wear at 
vital points most essential to the main- 
tenance of size. This wear is entirely 
out of proportion to the normal wear 
of the several other dimensions. More 
particularly is this true in reference to 
taps, excessive wear being common at 
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the crest of the thread, resulting in pre 
mature destruction of the thread form 
When this happens a fillet or radius is 
formed in the bottom of the tapped 
thread into which the thread gage can- 
not pass. The tap is then called under- 
size and must be discarded. Fig. 2 
shows an exaggerated example of this 
condition. Readjustment of tolerances 




















Fig. 1—Showing absence of crest 


interference with the “Super-Crest” 
modification of the 
Standard thread form. Inter- 
changeability is not affected. The 
enlarged view of the tapped thread 


American 


shows the widened root clearance 


and the development of better materials 
and improved manufacturing methods 
have been beneficial in alleviating this 
condition to some extent. 

Engineers of the J. M. Carpenter Tap 
& Die Co. have determined that from 
50 to 70 per cent of the taps discarded 
as under-size had merely lost their true 
contour at the crest of the thread and 
that the reduction of other dimensions 
due to tool wear was usually negligible. 
The change in contour at the crest 
varied widely according to the pitch and 
the class of fit. Taps discarded as under- 
size generally showed a change affecting 
from 2 to 5 per cent of the thread, but 








a= Basic pitch line of tapped hole 


b = Basic pitch line of largest gage 
acceptable iy 
Note absence of contact of thread 
angles 


Fig. 2—Crest interference is chiefly 
responsible for scrapping taps of 
the American Standard thread 
form, because the work gages un- 
der-size. Localized wear at the crest 
reduces tap life wastefully 


reduction of the pitch diameter in the 
majority of cases was barely perceptible. 
It was further discovered that through a 
reduction of 10 per cent in the outside 
diameter of the basic or “go” gage, the 
majority of the holes tapped with tools 
discarded as under-size passed the gage, 
thereby indicating that tolerances on 
other dimensions had not been absorbed. 
From 10 to 50 per cent was added to 
the tap life when tapped holes were 
checked with this gage. In some in- 
stances it was found that holes tapped 
with these rejected or under-size taps, 
although not admitting a “go” gage with 
full depth of thread, would snugly pass 
a “no go” gage which had been reduced 
as to outside diameter. This test dem 
onstrated that if it had not been for 
crest interference at the start, the tap 
would have been rejected as over-size, 
the gage fit being made through contact 
at the crest and not at the load-carrying 
angle of the thread. 

Through the modification of the 
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American Standard thread form shown 
in Fig. 1, however, crest clearance is 
allowed for a gage with full thread 
depth, and maximum metal-to-metal 
contact is assured. 

No perceptible increase in power con- 
sumption has been noticed in the opera- 


tion of the Super-Crest tap as compared 
with taps having the conventional 
thread form. The Super-Crest tap can 
be produced to any degree of accuracy 
attainable in the manufacture of taps 
of the conventional design and is not 
a design limited to any distinct work. 


Lees-Bradner Automatic Hobbing Machine 


A compact automatic hobber for cut- 
ting gears up to 7 in. outside diameter, 
9 in. face and up to 4 D.P. in steel 
has been placed on the market by the 
Lees-Bradner Co., Cleveland, Ohio. This 
machine requires only 16 sq.ft. of floor 
space. It will cut straight or taper ser- 
rations, spline shafts, spur gears, worm 
wheels, helical gears, right or left hand, 
and angles up to 45 deg. 

The operator places the work in the 
machine and presses a button, after 
which the cutter feeds in automatically 
at an accelerated speed to the full depth 
of the cut and against a positive depth 
stop. The cutter then feeds across the 
face of the work automatically at con- 
stant speed. At the completion of the 
cut it backs out automatically to clear 
the work on the return stroke. At the 
return of the cutter to initial position, 
the motor and the flow of the coolant 
are stopped ready for removal of work 
and insertion of a new piece. 


Straight or tapered ser- {| i 
rations, spline shafts, | 
spur gears, worm wheels, 
and helical gears, right 
or left hand and with 
angles to 45 deg., can 
be cut on the Lees- 
Bradner Automatic 


Hobbing Machine 
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are used 
Lubrication is 


Anti-friction bearings 
throughout the machine. 
supplied automatically, a centrifugal 
pump delivering oil from the base 
reservoir, through a filter to a distribu- 
tor manifold at the top of the machine, 
from whence it flows by gravity through 
all bearings, over all shafts, gears and 
moving parts and returns to the reser- 
voir. A _ tailstock is secured to the 
square ways of the column by means of 
taper gibs and clamps, and it is actuated 
and clamped by a double movement of a 
All ways are of the square 
type and double gibbed. These are pro- 
vided with take-up for wear. A microm- 
eter depth stop is supplied by which the 
depth of cut can be changed readily and 
against which the cutter head is held 
rigidly throughout cutting. Power is 
supplied by a 3-hp. motor through Tex- 
rope drive, fully inclosed. Chips are 
caught in the base and removed by rais- 


single lever. 


ing a panel at the rear. 
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Rockwood Vertical Drive 
Base 


To eliminate the effect of belt stretch 
on vertical drives, the Rockwood Manu- 
facturing Co., Indianapolis, Ind., has ex- 
tended the principle of its motor-drive 
base to a vertical drive base. The dif- 
ference between the standard horizontal 
drive base and the vertical drive base is 
that in the latter a force producing belt 
tension is derived from coiled springs 
rather than from the weight of the 
motor. Otherwise, in both principle and 
operation it is much the same. 

When the motor is located above the 
driven pulley, the springs are adjusted 
to support the entire motor weight plus 





When the 


the necessary belt tension. 
motor is located below the driven pulley, 
the springs are adjusted to support only 
that portion of the motor’s weight not 
needed to provide belt tension. Ad- 
justment is made by turning the two 
nuts at the end of the coil-spring rods. 

To simplify location of motor and 
provide adjustment for belt stretch in 
service, the pivot shaft is movable verti- 
cally by means of adjusting screws. The 
screws provide also for securing align- 
ment of the two pulleys so that the belt 
will track. 


Holtzer-Cabot Long-Shafted 
Fractional-Hp. Motor 


The Holtzer-Cabot Electric Co., Bos- 
ton, Mass., is building a _frac- 
tional-horsepower motor with an ex- 
tremely long shaft. The motor will 
operate multiple-fan units in air-condi- 


now 
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An extremely long shaft fits this Holtzer-Cabot Fractional-Horsepower Variable- 
Speed Capacitor-Type Motor to driving multiple-fan air-conditioning apparatus 


tioning apparatus. It is a quiet-oper- 
ating, adjustable, variable-speed, single- 
phase a.c. capacitor type with resilient 
mounting. The motor has wool-packed 


bearings and the control apparatus is 
self-contained. It is said that the all- 
metal resilient base will retain its effi- 
ciency indefinitely. 


“American” Type HM-52 Hydro-Mechanical 
Broaching Machine 


The advantages of hydraulic and 
mechanical operation have been com- 
bined in the Type HM-52 broaching 
machine announced by the American 
Broach & Machine Co., Ann Arbor, 
Mich. One feature is a cushioning de- 
vice or hydraulic shock absorber that is 
automatically controlled. The device 
provides the operator with means to 
determine the total tonnage or pressure 
per square inch exerted on the broach, 
and also provides a means for adjusting 
to a predetermined pressure just slightly 
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above the maximum load of the broach. 
Thus, the broach has an opportunity to 
hesitate slightly as each tooth enters 
and leaves the work, giving a cushioning 
action. The cushioning device is pro- 
vided on the top with means for lock- 
ing it in a solid position. By opening 
the relief valve and locking the device 
solid, it is possible to operate the ma- 
chine the same as a regular mechanically 
operated type. This is desirable on 
heavy cuts where the work is such that 
only one or two teeth are in the work 
at once and where a greatly varied load 
takes place as one tooth enters or as 
one leaves. 

Push buttons control the machine. 
One push button is used for starting the 
cutting stoke, one for the return stroke 
and one for stopping. Below the last 
control is a small button switch which 
can be thrown to achieve an automatic 
eyele. Sequence of 
follows: work is placed over the end of 
broach shank, end of shank projecting 
through the angular table; machine is 
started on its cycle; the lower broach 
elevator raises the broach or broaches 
which connect automatically in the pull- 
ing head; the pulling head pulls the 
broaches upward until they have passed 
through the work, at which time the 
work drops off to the angular table and 
slides down a chute; the pulling head 
immediately returns, and at the bottom 
of the stroke the head automatically 
releases the broaches, allowing them to 


operation is as 


drop down into the receptacle in the 
broach elevator which places them in 
position for the next stroke. The ma 
chine is provided with the usual lower 
hydraulic elevator for raising the broach 
as on all the company’s machines. 


Specifications: maximum length of 
broach, 52 in.; largest diameter of work, 
13 in.; maximum pulling capacity, 18 
tons; cutting time, using 48-in. broach, 
10 sec.; using 24-in. broach, 5 sec.; bore 
in face of machine, 5 in.; drive, Texrope; 
maximum height of machine, 186 in.; 
motor, 3 hp.; weight, 10,600 Ib. 


J & L Pedestal Type Com- 
YI 
parator and Measuring 
Machine 


The Jones & Lamson Machine Co., 
Springfield, Vt., has added to its line of 
projection machines a_ pedestal type 
comparator and measuring machine. As 
desired, the machine can be supplied 
with or without measuring attachments 
for making vertical, lateral and angular 
measurements. All the operating mech 
anism is conveniently arranged within 
easy reach of the operator when sitting 
before the 14-in. diameter chart. 

The supporting base has two large 
bearings for guiding the 3% in. ram on 
which the table is mounted. The upper 
portion of the ram is threaded and is 
incased in a 12-in. ball thrust hand 
wheel for vertical adjustment. Maxi 
mum vertical table travel is 6 in. The 
hood, supported on the top of the col 
umn, incases the mirror and supports the 


screen and projection lens. The lamp 





Equipped with universal table 
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house is supported on a_ pedestal 
mounted on a bracket that pivots di- 
rectly under the lens system. By swing- 
ing the bracket and adjusting the lamp 
house, the light beam can be thrown 
parallel to the helix of a screw thread or 
hob tooth. The light passes from the 50 
cp. lamp through a pair of condensing 
lenses, across the object and through the 
projection lens to the mirror from which 
the shadow is reflected back to the trans- 
lucent screen. 

Three styles of tables can be fur- 
nished. These are: a plain table without 
lateral adjustment, a table with 4 in. 
lateral adjustment, and a table with 10 
in. lateral adjustment. All three styles 
of tables can be swiveled 15 deg. either 
side of center. The table with a 4 in. 
lateral adjustment is mounted on balls 
and held against the end of a leadscrew 
by a weight. Rough table adjustment 
can be made with the leadscrew or the 
table can be moved independently of the 
lead to insert end-measuring bars _ be- 
tween the micrometer anvil and the ad- 
justable anvil. 

A vertical measuring attachment has a 
range of 2 in. For measuring angles a 
vernier attachment is supplied. A stand 
ard 8x10 photographic attachment is 
available for photographing directly on 
sensitized paper, film, or plates. Provi- 
sion has been made for inspection by re- 
flection of contours having surfaces that 
cannot be projected. Any of the ma- 
chines can be equipped with a universal 
stage for mounting production screws to 
measure form, lead and pitch diameter. 
Various lens systems are available to 
give magnifications from 12 to 200 times. 
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Bearincs. Thrust bearings and jour- 
nal bearings of the marine and heavy 
industrial type mountings from 254 to 
2314 in. in diameter are discussed in a 
60-page Bulletin G-1 prepared by the 
Kingsbury Machine Works, Inc., 4318 
Tackawanna St., Philadelphia, Pa. The 
thrust bearing carries its load on oil 
films formed over pivoted shoes that are 
copiously lubricated, whereas the journal 
bearings are single-shoe bearings of the 
oil-film type. 

Currinc or Merats. Professor O. 
W. Boston, University of Michigan, Ann 
Arbor, Mich., has brought up-to-date 
the 1930 “Bibliography on the Cutting 
of Metals” that was published by the 
American Society of Mechanical Engi- 
neers. An additional 990 references 
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with abstracts are involved. The total 
number of abstracts and references is 
now 1760 items. If sufficient demand 
for the work is made known the material 
will be lithoprinted in the same general 
form as the former A.S.M.E. publica- 
tion and will sell at a price covering the 
cost, but not to exceed $2. Those wish- 
ing copies should communicate directly 
with Professor Boston. 


Bulletin F-80 covers the 
Landmatic and Landex 


DiIeHEADS. 
line of Lanco, 
hardened and ground dieheads described 
recently in these pages. The dieheads, 
built by the Landis Machine Co., Inc., 
Waynesboro, Pa., are fully described in 
the bulletin and specifications and di- 
mensions are given. 

FLEXIBLE SHAFTS AND EQUIPMENTS. 
N. A. Strand & Co., 5001 North Lincoln 
St., Chicago, Ill., is now mailing catalog 
No. 26 showing flexible shafts and equip- 
ments for grinding, polishing, buffing, 
scratch brushing, rotary filing, sanding, 
drilling, reaming, nut setting, screw 
driving, filler rubbing and other opera- 
tions. The catalog contains 64, 84% x 11 
in. pages. 


ForestaLuinG Lasor Trovusies. Un- 
der this title the Farrel-Birmingham Co., 
Inc., Ansonia, Conn., is distributing a 
booklet which presents the conclusion 
that industry has within its own power 
a means of averting the economic losses 
attendant upon labor troubles. The 
booklet says in part that increasing in- 
dividual productivity and earning ca- 
pacity, reducing arduous labor and 
eliminating unpleasant or hazardous 
working conditions, through the installa- 
tion of improved machinery, have been 
a most effective means of insuring in- 
dustrial peace by removing the funda- 
mental causes underlying a desire on 
the part of labor to organize. This 
booklet is one of a series directed to 
executives of major business firms by 
the above company. 


LAMINATED Bakeuire Gear Ma- 
TERIAL. Synthane laminated bakelite is 
discussed in chart form for ready refer- 
ence in a folder prepared by the 
Synthane Corporation, Oaks, Pa. The 
data presented are exceptionally com- 
plete. 

Merat Coating. Bulletin No. 1201 
is a complete treatise prepared by the 
Metals Coating Co. of America, 495 
North Third St., Philadelphia, Pa., on 
the subject of sprayed molten metal 
coating by means of the MetaLayeR 
process. The booklet gives chapters on 
the properties of metal coating, adhe- 
sion, preheating and postheating, de- 
tachable coatings, joining metallic and 
non-metallic materials and __ finishing 
metal coatings. Bulletin No. 1202 gives 
practical illustrations of metal spraying 


and sand blast installations and gives 
conception of the auxiliary apparatu 
required for efficient operation of th 
MetaLayeR process. 

Miuuine Currers. Catalog D o 
milling cutters made by the Goddar 
and Goddard Co., Inc., Detroit, Mich 
is made up of convenient loose section. 
pertaining to a_ certai 
A large numbx 


each section 
classification of cutters. 
of cuts is employed. Section A list 
solid cutters made in agreement wit 
the A.S.A. standards and approved b 
the Division of Simplified Practice, whi! 
Section G presents information on hoy 
to keep tools in proper order. 

Screws, Botts anp Nuts. Cataloy 
34 issued by the Pheoll Manufacturin 
Co., 5700 Roosevelt Rd., Chicago, II! 
covers information concerning screw- 
bolts, nuts and allied products. Refe: 
ence tables and engineering data a: 
included. 

Stamps. New Method Steel Stamp- 
Inc., 149 Jos Campau Ave., Detroit 
Mich., is distributing a folder on stee! 


hand stamps for marking number; 
symbols, letters and trade-marks 01 
products. 


Streets. The Carpenter Steel Cu 
Reading, Pa., is offering a_ booklet 
“Working Data and Technical Facts o 
Carpenter Stainless Steels” which show- 
where stainless steel can be economical], 
and satisfactorily used, what grade 
should be selected and how the material 
should be handled with greatest ease 
The groups of stainless steel are an 
alyzed with respect to their physical! 
properties and working characteristics 

Streets. A data chart on Silcrome 
stainless steels is available from the 
Ludlum Steel Co., Watervliet, N. Y. 

Streets. A_ booklet, Form ADV 
220-B, published by the Republic Stee! 
Corp., Central Alloy Div., Massillon 
Ohio, discusses 4-6 per cent chromium 
steels with respect to resistance to cor 
rosion, acid attack and scaling at ele 
vated temperatures and the application 
of the steels. 

Taps. High-speed steel taps in cut 
thread, commercial ground thread, and 
precision ground thread types are shown 
in a supplement to catalog 16-A being 
distributed by the Winter Brothers Co 
Wrentham, Mass. 

Wevpinc Macuines. The Micro 
Products Co., 20 North Wacker Driv: 
Chicago, Ill., has available a folder 0: 
electric butt and spot welders built fo 
ferrous and non-ferrous metals and | 
suit various shapes. 

Wuee s. Steel-reinforced wood whee'- 
for trucks and castors using the “En 
Wood” principle are shown in the fold: 
available from the Metzgar Compan 
Inc., Grand Rapids, Mich. 
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